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Preface to the first edition

An early draft ef the first three chapters of this book circulated in man-
uscript in 1980: I am very grateful to the many people — colleagues,
friends and students — who commented upon that draft.

Most of the final version of the first edition was written in Belize,
Central America, in the summer months of 1987. I am grateful ©
King’s College London for making this possible by a grant of sabbat-
ical leave: and to the Government of Belize for kindly granting me
exemption from import duty on generating equipment required to run
my word processor.

1 would like to thank Danial Bonevac, who read the entire manu-
script in a near-final draft, and whose comments led to many improve-
ments; Marianne Talbot, who provqidt-d invaluable help with references;
and Stephen Read, whose very penetrating and knowledgeable criti-
cisms of what had been intended as the final draft led to some con-
siderable rewriting, and saved me from many mistakes.

" Preface to the second edition

The main changes in this edition relate to chapter 3 (on conditionals,
retitled “Conditionals and probabilities”), chapter 4.19 (reticled “Pred-
icate quantifiers and second order logic™), chapter 4.20 (retitled “Free
logics™), chapter 5.2 (retitled “Non-indicative and counterfactual con-
ditionals”) and 5.9 (Counterpart theory). All this material has been
rewritten from scratch. Elsewhere 1 have made many changes (proba-
bly in most of the sentences) to remove blemishes of style and content
The structure of the book remains much the same (the only signifi-
cant changes to the table of contents concern chapter 3), which I hope
will encourage those instructors who have used it in their classes to
continue to do so.

The layout of the book has been greatly improved: exercises and foot-
notes are now on the page with the related text. For this, and for allow-
ing me a second edition, I would hke to thank Blackwell Publishers.

In this edition 1 have not starred sections as optional. A beginner
wanting the shortest possible route through the topic might read chap-
ters 1, 2, 4.1-4.4, 5.1-5.5, 5.8-5.9 and 6.

I am very grateful to Dorothy Edgington and Scott Sturgeon wha
gave me detailed comments on the new material on conditionals. |
wish | had been able to do better justice to them. I would also like
to thank others who have pointed out mistakes small or large, in person
or in pring, in particular: Roderick Batchelor, Stewart Candlish, Max
Kélbel, David Lewis, Stephen Neale, Alex Oliver, Thomas Patton and
Yannis Stephanou. To King’s College London 1 owe thanks for a semes-
ter’s sabbatical leave, Autumn 1999,

Mark Sainsbury
London
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Introduction

Some kind of knowledge of logical forms, though with most people it is not
explict, is involved in all understanding of discourse. It is the business of philo-
sophical logic to extract this knowledge from its concrete integuments, and fo
render it explicit and pure.

Bertrand Russell, Our Kuowledge of the Extenal World

This book is an inttoduction to philosophical logic. It is primarly
intended for people who have some acquaintance with deductive
methods in elementary formal logic, but who have yet to study asso-

- ciated philosophical problems. However, I do not presuppose knowl-
edge of deductive methods, so the book could be used as a way of
embarking on philosophical logic from scratch.

Russell coined the phrase “philosophical logic” to describe a pro-
gramme in philosophy: that of tackling philosophical problems by for-
malizing problematic sentences in what appeared to Russell to be the
language of logic: the formal language of Principia Mathematica. My use
of the term “philosophical logic™ is close to Russell’s. Most of this book
is devoted to discussions of problems of formalizing English in formal
logical languages.

I take validity to be the central concept in logic. In the first chapter
I raise the question of why logicians study this property in connection
with artificial languages, which no one speaks, rather than in connec-
tion with some natural language like English. In chapters 2-5 1 indi-
cate some of the possibilities and problems for formalizing English in
three artificial logical languages: that of propositional logic (chapter 2),
of first order quantificational logic (chapter 4) and of modal logic
(chapter 5). The final chapter takes up the purely philosophical discus-
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2 Introduction

sion, and, using what has been learned on the way, addresses such ques-
tons as whether there was any point in those efforts at formalizing,
what can be meant by the logical form of an English sentence, what
is the domain of logic, and what is a logical constant.

In this approach, one inevitably encounters not only questions in
the philosophy of logic, but also questions in the philosophy of lan-
guage, as when one considers how best to formalize English sentences
contai)ning empty names, or definite descriptions, or adverbs, or verbs

of propositional attitude.

Myl\ own preference in teaching logic is to begin with the elemen-
tary formal part, keeping the students’ eyes blinkered to philosophical
questions, which are dauntingly hard. In introducing the philosophical
issues later on, I am conscious of the width of the gap 1 expect stu-
dents to leap, from the drill of truth tables and proofs, to discussions
of the semantics of names or conditionals. This is the gap this book is
designed to fill.

Logic raises a host of problems that call for philosophical discussion,
like the nature of truth, the relation between logical rules and
psychological processes, the nature of logical knowledge, the question
of what exists. I have turned aside from as many of these as 1 could,
limiting myself o the single theme of the nature of logical torm,
together with whatever tributaries 1 seemed absolutely compelled to
navigate,

There are exercises throughout, and these are required for com-
pleteness. Various issues that could well be regarded as essential to the
main business are relegated to exercises, so that the reader can, in effect,
contribute to the development of the argument. For example, expert
readers of the section on Russell’s theory of descripuons might be
aghast to find that the body of the text makes no mention of Russell’s
claim that “The present King of France 1s not bald” is ambiguous, and
in a way which resolves a certain puzzle. The reader is invited to dis-
cover the ambiguity, and its relation to the puzzle, in Ex. 4.18. There
are bitliographical notes at the end of each chapter which suggest
further reading and provide some information about the sources of
some of the points in the text.

The reader will find it useful to look at the section which 1mme-
diately follows (“Organization”), which explains the system of num-
bering displayed material, the arrangement of glossary entries and
related matters.

Introduction b

The book is progressive. The first chapter is written with the com-
plete novice in mind; the last chapter addresses a considerably more
knowledgeable audience. My hope is that the intervening material will
help beginners progress from the one state to the other.

Organization

Most displayed material is numbered by a bold numeral followed by a
right parenthesis, thus:

1) This 1s how displayed material appears.

Subsequent references to displayed material use the numeral enclosed
in parentheses, so the above is referred to as (1). Numbering begins
afresh with each section, and a reference like “(1)” refers to the dis-
played sentence labelled “1)” within the current section.

Sections and chapters are also numbered. A reference like “(2.3)”
refers to the displayed sentence labelled “3)” in the second
section within the current chapter. A reference like “(4.2.3)" refers
to the displayed sentence labelled “3)” in the second section of
chapter 4.

Reference to a section within the current chapter takes the form:
§3. Reference to a section outside the current chapter takes the form:
chapter 3.2 (that is, chapter 3, section 2).

Left-hand page headings give the current chapter number and
title. Right-hand page headings give the current section number and
title.

A full understanding of the matters discussed requires further
reading. Suggestions will be found in the bibliographical notes at the
end of each of chapters 2—6. Works are referred to by the author’s name
followed by a date in square brackets. The bibliography (p. 406) must
be used to obtain full publication details.

There is a glossary (p. 392) which lists definitions of technical terms
alphabetically. Glossary entries include one or two set-theoretical terms
(e.g. “sequence”) that are used though not explained in the text.

There is a list of symbols (p. 403), with a brief definition of each.

They are arranged in order of occurrence, with a page indicating where
they were first introduced.
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[ have not been very particuiar about my use of mverted commas. 1
In many cases, strict accuracy requires corner quotes (cf. Quine [1940],
§6), but 1 decided to dispense with this additional complexity, in the
belief that no confusion is likelv to result.

Validity

1 What is logic about?

The philosophy of logic gives an account of what logic is, of the con-
cepts that it uses, and of how it relates to other disciplines and to our
ordinary thought and talk.

Logic is about reasons and reasoning. There are reasons for acting:
wanting to keep thin is a reason for avoiding fatty foods. There are
reasons for believing: that the potatoes have been boiling for twenty
minutes is a reason for believing that they are ready to eat. Histori-
cally, logic has primarily concerned 1itself with reasons for believing.

. We may give a reason for believing when we answer the question
“Why does so-and-so believe such-and-such?”. But such a question
can be answered in two different kinds of way.

Suppose we ask of an orthodox Hindu: why does he suppose that
one should not eat meat? One kind of answer 1s: this belief was instilled
in him by his family at an early age, and has been sustained by a variety
of social and personal pressures. This kind of answer may explain the
origin of the belief. But it does not give a reason for the belief, in the
sense of “reason” in which logic is concerned with reasons. Explana-
tions of this kind belong to psychology or sociology. They are quite
foreign to logic.

Suppose we answer the question in a different way, saying: the Hindu
believes that killing, and everything which requires killing, is wrong;
and that eating meat requires killing. This answer may explain the origin
of the belief. But it also does, or purports to do, somezthing else: it jus-
tifies the belief. Understood in this way, as attempting to provide a jus-

tification, the answer shows a concern with reasons in the sense in
which logic can be said to be the study of reasons.




6 1 — Validity

Logic is a normative discipline. It aims to say what reasons are good
reasons. It does not merely describe the reasons that in fact move
people. It lays down standards. It says what reasons ought to move one.
Even so, the starting-point has to be what we generally think of as
good reasons. Logic starts with an intuinve commonsenslic?i :_md
prethecretical distinction between good and bad reasons, a dlsl:ln.ctmn
made by people pursuing their ordinary daily concerns. FrﬂnT [_hls Fhe
logician hopes to fashion an articulate and defensible chsrmcuon-
between good reasons and bad. One would expect a large measure of
agreement between the logician’s technical distinction and the com-
monsensical one. But one should not turn one’s back on the possibil-
ity of a divergence: common sense may need to be corrected in the
light of reflection.

Here are some examples, of an everyday kind, of the commonsen-
sical distinction at work. Most people would agree that

James is a banker and all bankers are rich
is a good reason for
James 1s rich.

By contrast, most people would agree that

Henry is a playwright and some playwrights are poor
is not a good reason for
Henry 1s poor.

There is (or untl recently was) no general agreement about
whether

James and Henry lead pretty stmilar lives except that James is a non-
smoker and Henry smokes twenty cigarettes a day

is or is not a good reason for

Henry is more likely to die of heart disease than James.

1 — What is logic about? 7

We can regard a reason as a good reason without having to believe
it ourselves. We do not have to believe that all bankers are rich to see’
that “James is a banker and all bankers are rich™ constitutes a good
reason for “James is rich”. Tradinonally, the logician has supposed chat
one can investigate whether one thing is or is not a good reason for
another without having to form a view about whether the supposed
reason, or what it is a reason for, is true.

When we talk about reasons, we do not have to talk about particu-
lar people and what they believe. Even if no one had ever had the
beliefs we attributed to the Hindu, we could sull say that

Killing, and everything which requires killing, i1s wrong; eating meat
requires killing

together form good reasons for

One should not eat meat

What one means can be partly understood in this way: if anyone
were to believe that killing, and everything which requires killing, 1s
wrong, and were also to believe that eating meat requires killing, he
would thereby be right (rational, reasonable, logical, justified) also to
believe that one should not eat meat.

When we want to consider something like

Killing 1s wrong

in abstraction from whether anyone believes it or not, we shall call it
a proposition. A proposition is the sort of thing that can be believed, or
asserted, or denied, but it does not have to be: it can be disbelieved,
or merely entertained, or not even thought of at all. Perhaps no one
believes, or had even until just this moment supposed or entertained,
the proposition that Juhus Caesar built New York single-handed in a
day. We shall, nevertheless, say that there is such a proposition.

The most general question which confronts the logician can now
be expressed as follows: what makes one proposition (or collection of
propositions) a good reason for a proposition?

We shall call the propositions offered as reasons premiises, and the
proposition which the premises are supposed to support the conclision.
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When some premises and a conclusion are assembled together, we shall
call the result an argument. The technical use of these terms, as just
introduced, differs in some ways from the ordinary use. In particular,
as used in logic, the term “argument” does not imply any kind of dis-
agreement or dispute.

We have already considered various arguments:

1)  Premises: Killing, and anything which requires killing, is wrong;
eating meat requires killing.
Conclusion: One should not eat meat.

2) Premise: James is a banker and zll bankers are rich.
Conclusion: James is rich.

3) Premise: Henry is a playwright and some playwrights are poor.
Conclusion: Henry is poor.

4) Premise: James and Henry lead pretty similar lives except
that James is a non-smoker and Henry smokes twenty cigarettes
a day.
Conclusion: Henry is more likely than James to die of heart
disease.

Common sense pronounces that in (1) and (2) the premises constitute
good reasons for the conclusion, that this is definitely not so for (3),
and that (4) is a debatable case.

In (1) and (2) the conclusion follows from the premise(s). The branch
of logic with which we shall be mainly concerned — deductive logic —
investigates the contrast between arguments in which the conclusion
follows from the premises, and those in which it does not. One way
in which premises can give good reason for a conclusion is for the
conclusion to follow from the premises.

We ask whether an argument’s premises constitute good reason for
the conclusion, or whether the conclusion follows from the premises.
In either case we are asking about a relation between two lots of propo-
sitions: on the one hand the premises. on the other hand the conclu-
sion. In the case of arguments like (1) and (2), in which the conclusion
follows from the premuses, the point 1s not that the premises make the
conclusion true, or even likely to be true. Perhaps the premises them-
selves are false, or likely to be false. Rather, if the premises were true,
so would be the conclusion. That is why 1t would be rational to believe
the conclusion if one believed the premises. Whether or not the rela-

2 — Inductive versus deductive logic 9

tion obtains is something that can often, though not always, be detected
apriori, that is, without any appeal to experience or experiment.’ O}N'
knowledge that the premises in (1) and (2) constitute good reasons for
their respective conclusions is quite independent of knowing whether
bankers are rich, or whether James is a banker (who is James, anyway?),
or whether killing is wrong, or whether eating meat requires killing,
Traditionally, logic has been held to be wholly apriori, and this has
been used as a mark to distinguish it from other disciplines. This is a
controversial view. But it would not be tenable even for a moment if
the logician was called upon to pronounce on whether or not the
premises of arguments are true, or probable. The view owes its attrac-
tion to the thought that the relational fact — whether the premises are
so related to the conclusion that they constitute good reason for it —
can be known apriori, even if the propositions involved n the relation

cannot be known apriori.

2 Inductive versus deductive logic

An old tradition has it that there are two branches of logic: deductive
logic and inductive logic. More recently, the differences between these
disciplines have become so marked that most people nowadays use
“logic” to mean deductive logic, reserving terms like “confirmation
theory” for at least some of what used to be called inductive logic. 1
shall follow the more recent practice, and shall construe “philosophy
of logic™ as “philosophy of deductve logic™. In this section, I try to
set out the differences between the two disciplines, and to indicate
very briefly why some people think that inductive logic is not logic
at all.

' A slighty fuller account of “apriori” is given mn the glossary, which also glosses
some terms which are not explained in the text.
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In §1, we saw that one way in which an argument’s premises can
constitute good reasons for its conclusion is for the conclusion to
follow from the premises. Let us say that any argument whose con-
clusion follows from its premises is vaitd. An initial test for validity is
this. We ask: 1s 1t possible for the premises to be true, yet the conclu-
sion false? In the case of (1.3}, about poverty and playwrights, the
answer 1s “Yes”. Even if some playwrights are poor, it is possible that
others, perhaps even the vast majority, are rich, and that Henry s
among the rich ones. In general, an argument is valid just on condi-
ton that it is impossible for the premises all to be true yet the con-
clusion false. Could one hope to distinguish deductive from inductive
logic by saying that the former, but not the latter, is concerned with
validity?

Consider two arguments which occur 1n hundreds of text-books:

1) All men are mortal. Socrates 15 2 man. So Socrates is mortal.

2) The sun has risen every morning so far; so (probably) it will
rise LOMorrow.

The first is a standard example of an argument classified as valid
by deductive logic. The second is an argument which is not classi-
fied as valid by deductive logic. However, the inductive logician is
supposed to accord it some reasonably favourable status. Certainly,
the reasons which the premises of+2) give for its conclusion are better
by far than those given by the same premises for the opposite
conclusion:

3) The sun has risen every morning so far; so (probably) it will
1ot Tise LOMOITOW.

This may seem a silly argument, but apparently something quite like
it moves some gamblers. The “Monte Carlo fallacy” consists in the
belief that if there has been a long run of reds on the roulette wheel,
it is more likely to come up black next nme.

L T OMIULILLIVL VUIJUD ULuduLuI YL e

The deductive logician contrasts (1) and (2) by saying that the first
but not the second is valid. The inductive logician will make a con-
trast between (2) and (3) — probably not by using the word “vahd”,
but perhaps by saying that (2), unlike (3), 1s “inductively stong”. The
premises of (2), but not those of (3), provide strong reasons for the
conclusion.

The premises of (1) also provide strong reasons for its conclusion.
How are we to distinguish strong deductive reasons from strong induc-
tive ones? We have a suggestion before us: the truth of the premises of a
valid deductive argument makes the falsity of its conclusion impossible,
but this is not so in the case of inductively strong arguments. Another
way of putting this is: the reasons given by a deductively valid argument
are conclusive: the truth of the premises guarantees the truth of the con-
clusion. This way of making the contrast fits (1) and (2). The truth of the
premises of (2) may make the conclusion that the sun will rise tomorrow
probable, but it does not guarantee it: it does not make 1t certain.

Inductive logic, as the terminology of inductive strength suggests,
must be concerned with a relation which holds to a greater or lesser
degree. Some non-conclusive reasons are stronger than others. So
unlike deductive logic, which will make a sharp dichotomy berween
valid and invalid arguments, inductive logic will discern a continuum
of cases, along which (2), perhaps, registers fairly high, whereas (3) reg-
isters very low indeed.

Deductive validity is, as logicians say, monotomc. That is, if you start
with a deductively valid argument, then, no matter what you add to
the premises, you will end up with a deductvely valid argument.
Inductive strength is not monotonic: adding premises to an inductively
strong argument can turn it into an inductively weak one. Consider
(2), which is supposed to be a paradigm of inductive strength. Suppose
we add the premises: there is a very large meteor travelling towards us;
by tonight it will have entered the solar system and will be in stable
orbir around the sun: it will lie between the sun and the earth, so that
the earth will be in permanent shadow When these premises are added,
the resulting argument is far from strong. (I have assumed one particu-
lar interpretation of what it is for the sun to “rise”. However one inter-
prets this phrase, it is easy enough to find premises adding which would
weaken the argument.)

Much everyday reasoning is non-monotonic, and there are endless
much simpler and more realistic cases than the one just given. At the
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Table 1.1
Valid Strong
deductive inductive
reasorting reasoiiing
Truth of premises gives good reason for truth of v v
conclusion
Truth of premises makes falsity of conclusion v X
impossible
Premuises are conclusive reasons v X
Monotonic v x
Degrees of goodness of reasons X v

start of the investigation, Robinson’s confessing to the crime gives you
a powerful reason for believing him guilty. But you may rightly change
your mind about his guilt, without changing your mind about whether
he confessed, when a dozen independent witnesses testify to his being
a hundred miles away at the time of the crime. This is a typical case
in which adding information can weaken reasons which, on their own,
were St]I)llg. i

Table 1.1 summarizes the differences between deductive and induc-
tive logic that we have so far meqtioned.

I said that not everyone would agree that there is any such thing as
inductive logic. A famous proponent of an extreme version of this view
is Karl Popper ([1959], ch. 1, §1). He has argued that the only sort of
good reason is a deductiyely valid one. A consequence of his view is
that there is nothing to choose between (2) and (3), considered simply
as arguments: both are equally bad, being alike deductively invalid. He
would therefore reject the ticks in the first and last rows of the right-
hand column of table 1.1. For Popper, there is no such subject matter
as the one [ have tried to demarcate by the phrase “inductive logic™;
no inductive argument gives a good reason; and there is no difference
of degree among the goodness of “inductive reasons”, all being equally
bad. Accordingly, Popper sees the main activity of science not as a
search for supporting evidence for hypotheses, but as an effort to weed

out false hypotheses by showing by experiment that they have false
deductive consequences.

Z — IUULUVE VEIDUD UTUULLIVE IUgic "

A less radical sceptic about inductive logic may allow that there are
good reasons which are not deductively valid, but deny that there is
any systematic discipline worthy of the name “inductive logic™. Reflec-
tion on the role of background knowledge in what are called in-
ductively strong arguments, like (2), may ground such a scepticism
Inductive strength, as we have seen, is non-monotonic. Hence an argu-
ment cannot be assessed as inductively strong absolutely: some possible
background information would greatly weaken the conclusion. This
means that every assessment of inductive strength must be relativized
to a body of background knowledge. It is far from obvious how the
project of inductive logic should attempt to accommodate this point,
for it is quite unclear how the background knowledge could be speci-
fied in a way which is neither question-begging (for example, saying
that such-and-such an argument is inductively strong relative to any
bodies of background knowledge not containing any information
which would weaken the conclusion), nor quite unsystematic (for
example, listing various bodies of background knowledge). There is thus
a genuine (I do not say decisive) ground for doubting whether induc-
tive logic could aspire to the kind of system and generality attained by
deductive logic.

A still less radical scepticism about the possibility of inductive logic
takes the form: there is such a subject matter, but it does not deserve
to be called logic. Here is one reason why a person might hold this
view. It may be said that anything worthy of the name of logic must
be formal: the property of arguments with which it is concerned must
arise wholly from the form or pattern or structure of the propositions
involved. Whatever exactly “formal” means (see below, §10), it certainly
seems to be the case that no formal question is at issue between those
who do, and those who do not, think that the evidence shows that
smoking increases the risk of heart discase.”

Another form of this kind of scepticism is as follows. Logic is apriori,
but inductive “logic” is not, so it is not really logic. Consider the assess-
ment of (1.4), the argument about smoking and heart disease. No
doubt the interpretation of statistical evidence would be important, and
perhaps there is an apriori discipline of statistics. But even conceding

2 The view that inductive “logic” is not a formal discipline has been given impetus
by a famous discussion by Goodman [1955], Part IL. For a general introduction to
problems of induction, see Skyrins [1966], esp. chs 1-3.
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Table 1.2

Deducrive logic Inductive “logic”

Truth of premises gives good

reason for truth of conclusion v ?
Systematic v ?
Formal v ?
Apriorn v ?

this, it seems at least arguable that some non-apriori material is
involved. If so, if, that is, it is not a purely apriori matter whether or
not some argument is inductively strong, then inductive “logic” would
not be an apriori discipline, and this would make it very unlike deduc-
nve logic.

Table 1.2 summarizes the various kinds of scepticism about the pos-
sibility of inductive logic.

[ offer no assessment of the sceptical claims. However, from now on
I shall discuss only deductive logic —1ogic, for short — and deductive
validity — validity, for short. /

3 Possibility: logical and physical

Consider the following two arguments:

1) This young tomato plant has all the moisture, nutrients, warmth
and light that it needs; so it will grow good tomatoes.

2) This person is an adult male and has never married; so he 15 a

bachelor.

Traditon has it that the first is invalid (i.e. not valid) and the second
1s valid. We suggested in §2 that a valid argument is one whose premises
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cannot be true without the conclusion being true also. But is there not
a sense of “impossible” in which it is impossible for the premises of
(1) to be true without the conclusion also being true?

Perhaps. But there is also a sense of “possible” in which this does
not hold. The plant might be attacked by wireworms or destroyed by
a meteorite before the tomatoes grow, even though it has all the mois-
ture etc., that it needs.

The following two claims will help us distinguish two kinds of pos-
sibility: physical possibility and logical possibility.*

3) Itis impossible for an internal combustion engine, used on level
roads on the earth’s surface, to return 5,000 mpg.

4) It is impossible for there to be a car which, at a given time,
both has exactly three and exactly four wheels.

(3) is probably true, if the kind of impossibility mvolved is physical:
the laws of nature being what they are, no ICE could be as efficient
as that. But it is not true if the kind of impossibility involved is logical.
What is logically impossible involves some kind of contradiction or
inconsistency, as illustrated 1n (4). Logical impossibility typically issues
from the very nature of the concepts involved, and is not beholden to
the laws of nature. It 1s logically possible for the laws of nature to be
very different from what they actually are.

For a good discussion, see Plantinga [1974]. By logical possibility I mean approxi-
mately what he calls “broadly logical possibility” (p. 3). (For a qualification, see chapter
6.5 below)



A definition of validity needs to draw upon the notion of logical

rather than physical possibility, if it is to give a correct account of the
logician’s usage. Consider the following example:

5) This creature has the form of a finch; so it will not discourse
intelligently about Virginia Woolf.

As the word “valid” is st:u;dard]y used in logic, this is not a valid
argument. This classification might be challenged: intelligent dis-
course requires suitable musculature and thorax, and suitable comp-
lexity of brain; but it is impossible that a creature having the form
of a finch should have such a thorax etc., and a sufficiently large
brain. So it is impossible for the premise of the argument to be
true without the conclusion also being true. So the argument is
valid.

This objection uses the notion of physical rather than logical pos-
sibility. The laws of nature that we actually have rule out there being
a bran of sufficient complexity for discourse in a finch-sized skull. So
it is physically impossible for the premise of (5) to be true yet its con-
clusion false. But it is not logically impossible. We might have had
different laws of nature. There is no logical guarantee that discourse
requires a larger than finch-sized brain. So it is logically possible for
the premise of (5) to be true yet the conclusion false. So the argument
15 not valid.

We can now set out our preliminary definition of validity:

q':':"T' 5 creat 're':s.‘ a ﬁnch"?

An argament is VALID if and only if it is logically impossible for
all the premises to be true yet the conclusion false.

d a 'gun: But the Presldent dled of cyamde pmsomng SO-
elther the CIA agent nor the KGB: agent killed him. .
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This definition has some merits. For one thing, it suggests an answer
to why we should use valid arguments: valid arguments are necessar-
ily truth-preserving. So long as you start out with truth, you will never
depart from the truth if you keep to valid arguments. Moreover, it 1s
rather surprising how mych can be extracted about the nature of valid-
ity from even this preliminary definition (see §6).

However, the definition has many defects. We characterized logic as
the study of validity. But now, in defining validity, we have used the
notion of logical impossibility. If we fully understood what logical impos-
sibility is, presumably we would already know what logic itself 1s. So
our characterizations have run in a circle.

We mentioned a connection between logical impossibility and
inconsistency and contradictoriness. Burt these terms themselves were
left unexplained.

This unsatisfactory state of affairs will have to persist for some tme.
One feature of definitions of validity for the formal languages to be
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considered in later chapters is that they can entirely avoid such notions
as logical possibility and inconsistency (in the ordinary sense). For the
moment, we shall see how far the ordinary notions can uke us.

4 Validity, inconsistency and negation

A collection of propositions is inconsistent if and only if it is logically
impossible for all of them to be true. Here logical impossibility 1s used
to explain inconsistency, whereas in §3 inconsistency was used to
explain logical impossibility. This shows that the two notions are closely
related. It also shows that we could reasonably hope for a further
elucidation of both nouons, one which takes us out of the circle. For
the moment, we shall simply take for granted the notion of logical
impossibility.
Consider the propositions:

1) The earth 15 spheroid.
2) The earth is not spheroid.

It is logically impossible for both these propositions to be true and log-
ically impossible for both of them to be false. [n short, (1) and (2) are
contradictories: each 1s a contradicrory of the other. Moreover, (2) is the
negation of (1).You get the negation of a proposition if you insert “not”
(or some equivalent expression) tnto it in such a way as to form a con-
tradictory of it.

Being the negation of a proposition is one way, but not the only
way, of being a contradictory of it. Being contradictories is one way,
but not the only way, for two propositions to be inconsistent. 1 shall
amplify these points, and then connect the notions of contradictory,
inconsistency and negation with that of validity. ,




If one proposition is the negation of another, if follows trivially from
the definition that the two propositions are contradictories. The con-
verse does not hold. Two propositions can be contradictories without
either being the negation of the other. For example:

3) John is more than six feet tall

and

4) John is either exactly six feet tall or else less than six feet tall

are contradictories, but neither is the negation of the other. Negation
Is one way, but not the only way, of forming a contradictory.

Inserting “not” into a proposition does not always yield the nega-
tion of it, for inserting “not” does not always yield a contradictory.
Consider:

5) Some men are happy.

6) Some men are not happy.

The second results from the first by inserting a “not”, but the two
propositions are not contradictories, since both could be — and pre-

sumably actually are — true. So (6) is_not the negation of (5).
Similarly,

7) Reagan believes that Shakespeare was a genius

8) Reagan believes that Shakespeare was not a genius

are not contradictories, since both could be false. They would be false
if Reagan had no view one way or the other about Shakespeare’s
qualities. Hence (8) is not the negation of (7).

Any collection of propositions containing a contradictory pair is
inconsistent. It is impossible for both of two contradictory propositions
to be true, so it is impossible for all the propositions in a collection
containing a contradictory pair to be true. The converse does not hold:
there are inconsistent collections containing no contladmtnry pair. For

example:
9) John is over six feet tall. John is under six feet tall

is an inconsistent collection, for it cannot be that both propositions are
true. Since both could be false {and would be, if John were exactly six
feet tall), they are not contradictories.

Figure 1.1 summarizes the relationships mentioned. All p:lir.s of
propositions of which one is a negation of the other are C(_‘rlltl'il.dli:t()—
ries, and all contradictories are inconsistent. However, there are mcon-
sistencies which are not contradictories, and contradictories of which

neither is a negation of the other.
Part of the link between validity and inconsistency, mediated by the
notion of contradictoriness, consists in the following fact:

10) If an argument is valid, a collection of propositions consisting
of its premuses together with a contradictory of its conclusion

15 Inconsistent.
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Figure 1.1

To illustrate, consider the following argument:

11) Anyone who drives a car risks death. Anyone who risks death
is brave. So all car drivers are brave.

The following collection contains the premises of (11) as (i) and (i1)
and the negation of its conclusion as (i11):

12) (i) Anyone who drives a car risks death.
() Anyone who risks death is brave.
(1)) Not all car drivers are brave.

Take any two of these propositions. We can see that, if these two
are true, then the third cannot be. So the collection is incon-
sistent.

We can argue quite generally for (10), using the definition of valid-
ity given in §3. Take any valid argument. By definition, it is logically
impossible for its premises to be true yer its conclusion false. In other
words, it is logically necessary that if all the premises are true, so is the
conclusion. But if the conclusion is true, then, necessarily, any contra-
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dictory of it is false. So, necessanily, if the premises are true, any con-
tradictory of the conclusion 1s false. So it 1s logically impossible for the
premises and a contradictory of the conclusion all to be true. So this
collection is inconsistent.

The link between validity and inconsistency also runs in the other
direction:

13) If a collection of propositions is inconsistent, any argument
whose premises consist of all but one of the collection, and
whose conclusion 1s a contradictory of the remaining propo-
sition, 15 vahd.

The argument for this is rather like the one just given for (10).
Taking (10) and (13) together shows that we could have defined
validity in terms of inconsistency, rather than in terms of logical
impossibility.

5 Arguments and argument-claims

We use “argument” to refer to any collection of propositions, one of
which is singled out as the conclusion. It s useful to have a standard
pattern for writing out arguments. We adopt the convention that where
there 1s no contrary indication, the conclusion of an argument 1s the
last proposition in a hst, and is marked off from its predecessors by
being preceded by a semucolon. Thus if an argument has two premises,
A and B, and a conclusion, C, we shall write 1t:

A, B; C.

More generally, where the argument has n premaises, and its conclusion
is C, we write:

Al! 40 A”; i
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(# may be equal to or greater than zero. For the case in which 7 = 0
(there are no premises) see §6.)
A useful abbreviation is “E7, short for “is valid™. It works like this:

C abbreviates “A4,, . . - A, C” s valid.

1) A,... A,
A C abbreviates “A4,, . . . A,; C” is not valid.

F:
A, .

The symbol “ F” is pronounced “(double) turnstile”.

An argument (A, ... A,: C) must be distinguished from what [ shall
call an argument-claim: A,, . . A, EC 08 Ay o A ¥ C.The com-
ponent propositions in an argument are true or false, but the argument
itself cannot significantly be said to be true or false. One correct dimen-
sion of assessment for an argument is whether it is valid or not: another
is whether it is persuasive or not; but truth and falsehood do not provide
a proper dimension of assessment. By contrast, an argument-claim is
true or false: true if it is a positive argument-claim (F) and the argu-
ment in question is valid, or if it is a negative argument-claim () and
the argument in question is not valid; and otherwise false.

[n an argument-claim, “ " appears in the very place in which, in an
expression of the argument in ordinary English, one would find a word
like “s0”, “therefore” or “hence”: a word used to show that one has come
to the conclusion which is being drawn from the previous propositions.
This gives rise to a tendency to confuse the role of F" with that of
conjunctions like “therefore”. But the roles are really very different.

First,“ E” and “therefore” belong to different grammatical categories.
“F”is a predicate, the sort of expression which can be used to attribute
a property to something. “Therefore” is not 2 predicate, but rather a
word used to join sentences together. To see the force of this point,
consider the fact that we can meaningfully say “Some arguments are
valid but others are not” (bearing in mind that “E” abbreviates “js
valid”), though we cannot meaningfully say “Some arguments are
therefore, but some are not”.

Secondly, something of the form “Ay, ... A,, therefore C” is an
argument, about which the question arises whether or not it is valid.
By contrast, something like “A4,, . . . A, E C”is not itself an argument,
but rather a claim about an argument, the claim that it is valid.

Thirdly, in ordinary circumstances, one who propounds an argu-
ment, A, ... A, therefore C, is thereby committing himself to the
truth of all of 4,, . . . A, But one who makes the claim that 4,, ..

g e
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1 ince there ahd arguments
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6 Some important properties of validity

Although our definition of validity in §3 is not as illuminating as one
might wish, it none the less enables us to discover some important
general features of validity.

The key property of validity is that it logically guarantees the preser-
vaton of truth. If you start with truth and argue validly then you are
bound to end up with truth. That 1s why 1t 1s 2 good thing to argue
validly. But validity does not always generate truth (see 1)), nor does
truth always generate validity (see 3)).

1) There are valid arguments with false conclusions.

Example:

2) All heavenly bodies revolve around the earth. The sun is a
heavenly body. Therefore the sun revolves around the earth.

Moreover:

3) There are mvalid arguments with trus premises and true
conclusions.

Example:
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4) Petroleum can be used as a fuel. More people live in Paris than in
Boston. Therefore, the first man on the moon was an American.

We have already seen that deductive validity 15 monotonic. Using
the noration of §5, this can be expressed:

5 WiA,...A, F¢G;
then [A, ... A, B [ C], whatever B may be.®

In other words, you cannot turn a vahd argument into an invalid one
by adding to the premises. This elaborates what is meant by saying that
deductive logic aims to pick out arguments in which the premises give
conclusive reasons for the conclusion.

Another important property of vahdity, as classically conceived, and
as defined in §3, is a kind of tnsitivity. Chaining arguments together
will preserve validity:

6) If[A,...A, ECland [B, ...B, C [ D,
then [Ay,... A, B, ...B, E DI.

The intermediate conclusion, C, can be cut out, since the premises
which establish it can establish anything it can establish.

Validity has a property akin tw reflexivity:

7) If Cis among the A,, . ..

A, then [A,, ... A, F C].

This shows that circular arguments are valid. (Of course, they are nat
normally useful: see (7.4) below)

Square brackers [,], are used for greater legibilicy.
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A new piece of terminology: we shall express the claim that a col-
lection of propositions (A;, . . . A,) 15 inconsistent by writing:

(A, ... A) E

The terminology is justified by the fact that if an argument’s premises
are inconsistent, it is valid; and this is suggested by the blank after the
turnstile, accepting any completion. More formally:

8) If[(4,...-4

o [l then [A,, ... A, E B], whatever B may be.

Ex. 147 USe thls mtatm to express the claim; "_lf_ £ tollectlon’of':- '

Like all the other properties of validity described in this section, this
one follows from the definition given in §3. If premises are inconsis-
tent, they cannot all be true. If premises cannot all be true, then, in
particular, the following case cannot arise: thatall the premises are true,
and also some arbitrary proposition, B, is false. So it is impossible for
all the premises to be true yet B false. So an argument with inconsis-
tent premises is valid, whatever its conclusion.

(8) should not be read as saying that you can infer anything from
an inconsistency. As we normally speak of inference, one can infer
something from one or more premises only if those premises are true.
A detective can draw inferences, correct or incorrect, from the foot-
prints, but if there were no footprints, and he were merely hallucinat-
ing, we wouldn’t normally allow that he could no any inferring,
because we would not normally allow that there was anything from
which to infer. Given this conception of inference, (8) does not license
inferences from inconsistencies, for no inconsistencies are true.

A further piece of terminology. Let us write

F A

to abbreviate: “it is logically impossible for A to be false”. The termi-
nology 1s justified by the fact that if an argument’s conclusion cannot

b — dome If'ﬂpOIT&H[ properues or vanuiry £

be false, then it is valid; and this is suggested by the blank before the
turnstile, accepting any completion. This claim can be expressed as

follows:

9) If [E A], then [B,, ... B, F A], whatever B, ... B, may be.
This shows how we can extend the notion of an argument to include
the case in which there are zero premises. This does not reflect any-

thing in ordinary usage, but it is convenient for logic.

A,,, B |: C] whatever A Am C may be.

The properties of validity mentioned in this section are properties
of the traditional notion. In various ways, some of which we shall
discuss in §7, the traditional notion may seem to fall short of what we
want. This has prompted the development of various “non-classical”
conceptions of validity. Our concern is confined to the classical notion.

9 (a) Say whether or not you think that
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7 Validity and usefulness: “sound”,
“relevant”, “persuasive”

Even if an argument is valid, it may not be useful: it may not be a good
one to use, either to discover what is true or to persuade an audience
of something. For example, consider:

1) Some circles are square. Therefore there will be no third world
war,

Since 1t is logically impossible for any circles to be square, (1) is valid
(its validity follows from (6.8)). But the argument would not be a good
one to use for any purpose, and certainly not to convince someone
that there will be no third world war. Normally, a good argument is
not merely valid. In addition, it has true prenuses. An argument which
has true premises and is valid is called sound.

The last remark i1s qualified by “normally” since there is at least one
circumstance in which it 1s useful to propound a valid argument with
a false premise. This is when one hopes that one’s hearer will recog-
nize that the conclusion is false and that the argument is valid, and so
will be persuaded that at least one premise is-false. This mode of argu-
ment is called reductio ad absurdum.

Suppose your hearer believes that Harry is a merchant seaman, but
you disagree. Suppose also that you both know that Hatry’s arms are
not tattooed. Then you might say:

2) Suppose Harry is a merchant seaman. All merchant seamen have
tattoos on their arms. So Harry must have tattoos on his arms.

One intends one’s hearer to recognize the validity of the argument,
and, persisting in his belef that the conclusion is false, to come to infer
that at least one premise is false. One has to hope that he will be more
firmly persuaded of the truth of “All merchant seamen have tattoos on
their arms”™ than of “Harry is a merchant seaman”, so that he will retain
the former belief and abandon the latter.

A sound argument may fail to persuade an audience if the audience
does not realize that the premuises are true, or does not realize that the
argument 1s valid. Here the fault hes with the audience, not with the
argument. But a sound argument can still be defective, in that it may
not be useful. Consider:

through being too elliptical. Give an example.
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3) Washington is the capital of the USA. Therefore all dogs are
dogs.

Since it is logically impossible for “All dogs are dogs” to ke I"Jlac,_(})
is valid (its validity follows from (6.9)). Since the premise is true, 1t 1S
also sound. But the argument is not useful. Part of the reason 1 that
no argument is needed in order to persuade someone of something so
trivial as the conclusion of (3). Another part of the reason is that the
premise has no proper relevance to the conclusion. For an argument
to be useful, it must, normally, be sound, and must, always, be relevant.
Logicians have tried to devise special logics to reflect the concept of
relevance. But this is one more topic we shall not pursue (see Ander-
son and Belnap [1975], Read [1988]).
Consider:

4) The whale will become extinct unless active measures are taken
to protect it. Therefore the whale will become extinct unless

active measures are taken to preserve it.

This is vali¢ (its validity follows from (6.7)). It is sound, since its
premise is true (if you disagree, select your own example). Tt is .in—
tuitively relevant, for whatever precise account we give of this notion
it appears that nothing could be more relevant to whether a proposi-
tion is true than whether that very proposition 1s true. But the argument
is plainly useless. It could not persuade anyone of anything, and it could

not help in the discovery of truth.

For an argument to be persuasive for a person he must be willing to
accept each of the premises but, before the argument is pmpnupdmﬁl
to him, be unwilling to accept the conclusion. When the prenmse 15
the conclusion, he cannot be in this state. This 15 the general reason
for the uselessness of circular arguments.

. hyrot,
ment can be sound and relevant, -3yet_‘ fail

to be persuasive -




How could a valid argument ever be persuasive? It is possible
because we do not always acknowledge or take explicit note of all the
logical consequences of our beliefs. If we did explicitly hold before our
minds all the logical consequences of our beliefs, seeing them as con-
sequences, we would already have accepted the conclusion of any valid
argument whose premises we have accepted. Hence no valid argument
could be persuasive. This is how things would be with a perfectly ra-
tional being. The utility of valid arguments is a monument to our
frailty: to the fact that we are not completely rational beings.

To sum up this section: validity is not the only desirable property
m an argument. But it is the only one which normally concerns
logicians.

8 Sentences and propositions

An argument consists of propositions. A proposition is what is believed,
asszrted, denied, and so on. This section elaborates this idea.

We can start with the relatively straightforward idea of a meaning-
ful sentence. A sentence is a series of words arranged in accordance
with the grammatical rules of the language iu—-qucstjon in such a way
that it can be used to say_something (or to ask something or order
something). “The cat sat on the mat” is a sentence which can be used
to say that the cat is on the mat, but “cat sat mat on the the”, though
composed of just the same words, is not a sentence. Properly speak-
ing, we should say: not an English sentence, for a sentence is defined
relative to a language. The same series of words could be a sentence
in one language but not in another. Thus:

1) Plus Robert court, plus Juliette change

is not an English sentence, despite being composed only of English
words. But it is (or so I am told) a French sentence.

t is disputed both whether every grammatical sentence is mean-
ingful, and whether every meaningful sentence is grammatical. On the
latter point, most people occasionally speak ungrammatically, yet they
are understood; and if the sentence they use can be understood, it is
hard to justify counting it as not meaningful. On the first point, a stan-
dard example of grammatical sentences which are not meaningful is:

]
I
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2) Green ideas sleep furiously together.

Arguably, this conforms with the rules of grammar, yet is not mean-
mgful. The notion that will be important in this book is that of being
meaningful, usable to say something (or to ask something or to order
something). To the extent that being grammatical is not a useful guide
to being meaningful, it should be set aside.

A preliminary definition of a proposition might run as follows:

3) A proposition is what is expressed, in a given context, by a
meaningful, declarztive, indicative sentence.

Varicus aspects of this definition require comment. A declarative sentence
is one that could be used to make an assertion, to affirm that some-
thing is or is not the case. Thus:

4) The King is in his counting house
is a declarative sentence. By contrast
5) Is the King in his counting house?

is not a declarative sentence, but rather an interrogative one. Its typical
use is not to affirm how things are, but to ask how things are.

6) Put the King in his counting house

is not a declarative sentence. but rather an umperative one. Its typical
use is not to affirm that things are so-and-so, but to order that they
be so-and-so.

An indicative sentence, one in what grammarians call the indicative
mood, contrasts with a subjunctive sentence. Corresponding to the
indicative (4) is the subjunctive:

7) Were the King in his counting house.
Subjunctive sentences are not used by themselves to affirm anything,

but they may occur mn senterces usable to aftirm things. One common
use is in subjunctive conditionals, for example:
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8) Were the King in his counting house, the Queen would be

content.

Two distinct sentences can express the same proposition. The English

sentence
9) Snow is white
expresses the same proposition as the French sentence

10) La neige est blanche.

E;

Even within a single language, distinct sentences can express the same |

proposition if they have the same meaning.

11) Blackie 1s a puppy

expresses the same proposition as

12) Blackie is a young dog. /

-
Two sentences with different meanings can express the same proposi-
tion if they are used in different contexts, which is why the definition

(3) mentions contexts. Suppose you are my only audience, and [ address

the following remark to you:

13)  You are hungry

Suppose that you then utter the sentence:

14) I am hungry.

We both express the same proposition. The first sentence, in the context
of being directed at you, expresses the same proposition as the second,
in the context of being uttered by you. Had you uttered the same sen
tence as me, (13), you would not have expressed the same proposition.
This shows that the same sentence can, with respect to different con-
texts, express different propositions.
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There is another way in which this can occur. A sentence may be
“There’s that crane again”™
lifting-aevice or a bird. There is no such thing in general as the propo-

ambiguous. For example, may refer to a
sition such a sentence expresses.

[ have simply stipulated certain features of propositions, and their
relations to sentences. What makes this an appropriate defimtion to
adopt 1n logic? A standard answer 1s this: validity is defined in terms
of truth conditions, and so one should identify a proposition by truth
conditions. This answer relies on 1deas that will be introduced in §9.
However, we can see at once something of the mouvation for the
notion of a proposition, as used by logicians.

Consider the argument:

15)

I am hungry; therefore [ am hungry.

Intuitively this should count as valid. But suppose we thought of the
components of arguments as sentences, and suppose we imagine the
context shifting between the utterance of the premise and the utter-
ance of the conclusion. Suppose you are hungry and utter the premise,
and [ am not hungry and utter the conclusion. Then we would have a
true premise and a false conclusion, so the argument could not be valid.
Clearly we need to avoid such problems, and introducing the notion of
a proposition, in the style of this section, is one way of doing so.
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We still could have defined an argument as a collection of sentences,

but we would have had to say something about the context being held -

constant over all the sentences of an argument. The upshot would have
been the same. On some occasions, it is easiest to think of arguments

as composed of propositions, on others it is easiest to think of them

as composed of sentences, with a background assumption of constancy
of context. We will help ourselves to both notions, as convenient.

9 Validity and truth conditions

A sentence like “Snow is white” is true in some but not all logically
possible circumstances. There are logically possible circumstances,
including those which actually obtain, in which the sentence is true,

and logically possible circumsstances (in which, say, snow is black) in

which the sentence is false. A circumstance is one in which a sentence
is true just on condition that if the circumstance actually obtained, then
the sentence would be true.

Some sentences, for example, “Snow is snow”, dre true in all logi-
cally possible circumstances. Some sentences, for c,:(’ample “7 is less than
5”7, are true in no logically possible circumstandes.

We shall say that a sentence’s truth conditions are the circumstances
in which it is true. We can think of these circumstances as bundled
together in a collection or set — a set with no members, in the case
of sentences like “7 is less than 5”. Using this notion, we can give yet
another defimition of validity:

1) [A,. ... A, F CJif and only if the truth conditions of C nclude
those of [A,, ... A,).

We could put it another way: every circumstance in which all of 4,,

. A, 1s true 1s one in which C is true. Equivalently: the truth con-
ditions of A,, . . . A, are included in those of C. (1) and these variants
define the same notion as that defined in §3.

L
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The importance of this definition 1s that it shows that only the truth
conditions of a sentence matter to the validity or otherwise of any
argument in whose expression it occurs. A consequence is that if a sen-
tence occurs in the expression of an argument and you replace it by
one having the same truth conditions, the argument will remain vahd,
if it was valid before, or invalid, if it was invalid before. This will bear

importantly on questions of formalization, to be considered later.

10 Formal validity

Logic, or at any rate formal logic, is no! primarily concerned merely
with the very general notion of validity which we have so far dis-
cussed. It is concerned with a particular species: formal validity. Formal
validity, being a kind of validity, has all the properties of validity; but
it has some additional distinctive features.

We could try to define formal validity by saying that an argument
is formally valid if and only if it is valid in virtue of its torm or pattern.
This captures part of what is intended, though it will need supple-
mentation. Here is a pair of arguments which are said to have the same

form:
1) Frank will marry Mary only if she loves him. But Mary does
not love Frank. So he will not marry her.
2) The whale will be saved from extinction only if active mea-

sures are taken. But active measures will not be taken. So the
whale will not be saved from extinction.

These have a common form or pattern, which we could distil out as

follows:

. So 1t is not the case

3) . It is not the case that

...only 1
that ...

The dots are meant to be filled on both occurrences by the same sen-
tence, and likewise the dash. It is more convenient to use letters, rather
than dots and dashes, thus:

4) A only if B. It is not the case that B. So it is not the case the A.




This can be called an argument-form. It is an argument-form of each of .
(1) and (2), since these both result from it by making suitable replace- i
ments for A and B.

The logician wants to say that (1) and (2) are valid mn virtue of their |
pattern or form, the same in each case. This represents among other '
things an attempt to attain generality. [t would be hopeless to try going
through each argument in turn, picking our the valid ones. But if we
are granted the idea of an argument-form we can say: not only is this

i

specific argument valid; so are all of the same form.
One way to elaborate this a httle is to define a notion of validity

for argument-forms:

5) An argument-form is valid if and only if, necessarily, each of its |

instances 1s vahd. S

 “necessarlly” needed in (1057

-

So (4) is an example of a valid argument-form.® An argument is valid |
in virtwe of its form just on’condition that it 1s an instance of a valid |
argument-form. 1

This goes some way towards saying what formal validity s, and we §
can reinforce the idea with two more examples before showing that |

an important ingredient is missing.
Consider:

6) All camels are herbivores. All herbivores are pacific. Therefore
all camels are pacific.

T s

This is an instance of the argument-form: “All . . . are——, all are

sxx: therefore all . . . are =#%”“Camel” and “herbivore” are tradinonally
classified as nouns, “pacific” as an adjective. We shall call both of these,

as they occur in (6), predicates. We shall also include among predicates

One could show this by applying the proposinonal calculus, if one were willing to
make a certain assumption about the relationship berween that language and English. |
See chapter 2.10.

E.
]
t
|
|

. than”. To mark
the sort of gap that a predicate can fill, we shall use capital letters starting
with “F”, so we shall write out the argument-form:

relational expressions like “loves™ and “is bigger by . .

7) All F are G. All G are H. Therefore, all F are H.

Assuming that this 1s a valid argument-form, it follows that (6) is not
merely valid, but also formally vahd.

8) lan is Scottish. All Scots are prudent. So lan is prudent.
This is an instance of the argument-form:

9) wais F.All Fare G.So a 1s G.

u

Here we use

" (and if needed, “g”, “y",...) to mark the position
which a name can occupy. Assuming tha{ (9) 1s valid, (8) is formally
valid.

'j'(a} Gwe a furgher mstance_(not in the text) of (10 9). Can

he sees one. You haven Studled foglc So you are
y spot a.n:mvalld argument when you see one
is prlme ?-5+2 505+2|s prime.




Y — vdiuiLy

11— 1T R vdl Luiiotar e

This d‘lSCU_SSIOIl has already begun to include some controversial ele-
ments. Highlighting these must wait for later chaprers. For the moment, |

[ want to bring out what is missing from the account so far: a gap
"_vl'nch makes it inadequate as a presentation of the traditional idea of
formal validity.

The idea was formal validity should be a special kind of validity.
Bu.[ .as presented so far, nothing has been said to rule out fonnali
validity coinciding with validity. For nothing has been said which
prevents an argument itself counting as an argument-form. This is no
f;cc:dellt of the particular way in which I have presented the idea. |
Fhe‘ general problem is this: what is tht_?;/""diff‘erencc between pattcrnl |
or form, and what fills it: substance or content? In (4), for ex.;unpic:
the remaining English words correspond to the pattern or form,
the letters A and B to the places where one could insert content 01!'
51_|b?tance to yield a genuine argument. But what is the basis for this
distinction? L

To bring out the problem, consider the sort of example that would

_standarl‘ily be given n a logic text of an argument which is valid but
15 not formally valid:

10) Tom is a bachelor. Therefore, Tom is unmarried.

Th.':s 1s certainly valid (reading “bachelor™ in a familiar way). A case for |
saying that it is not formally valid might start by pointing out that (10) :.
15 an instance of the invalid argument-form. :

11) «is F. Therefore a is G.

How could the case be pressed further? What is needed for formal
validity is that there be some valid argument-form of which the argu-
ment is an instance. So to establish failure of formal validity, it is not
enough to cite one invalid argument form of which the argument 15
an instance (cf. Ex. 1.27).You have to show that it is not an instance
of any valid argument-form. But who is to say that (10) itself is not
an argument-form? If it is, then, since (10) itself is its only instance,
it is an instance of a valid argument-form, and so formally valid,
contrary to the intention.

We might try to block this difficulty by stipulating that every
argument-form must have some gaps (marked by dots and dashes, or
letters. So every argument-form will have more than one nstance. But
(10) would still come out as formally valid, in virtue of being an
instance of the valid

12) «is a bachelor. Therefore, o is unmarried.

If the concept of formal validity 1s to be narrower than that of valid-
ity, as the logician intends, the concept of form will have to be made
more restrictive. The logician will stipulate that in an argument-form
the only expressions we may use, other than the dots or dashes or
letters which mark the gaps for the “content”, are the logical constanis.
“Bachelor” and “unmarried”, which occur in (12), are not logical con-
stants, so (12) is not an argument-form, and so does not establish the

formal vahdity of (10).

11 The logical constants

[ shall begin by giving a list of expressions that are generally held to
be logical constants:



1) 1t is nor the case that
and
or
-
if and only if
some
a
everything
all
1S
are
is the same as
[plus any expression definable just in terms of the abave).

It is a matter for philosophical debate whether the list should be
extended to include, for example, "necessarily” or “is a member of” (as
used in set theory). The debates arise from the fact that there is r;n
general agreement abour what makes an e*c'!prcssion a logical constant.
A list like the above fails to speak to [h,i/issue.

Historically, logical constants are so-called because they are given a
constant mnterpretation within a logical system. Corresponding o words
like “Socrates” and “m:m:’, by conrrast, there are variable nterpreta-
tions. This gives a clear guide to what expressions are treated as logical
constants by a logical system, but it does not explain or justify the
selection of the logical constants: any expression could, in principle, be
given a constant interpretation.

A widely held view, which certainly captures part of the truth, is
that an essential feature of a logical constant is that it introduces no
special subject matter~It should be “topic-neutral”. This is because, in
- logic, we are concerned with reasoning in general, and not with chis
or that special area of knowledge. It is all very well for an anthropol-
ogist concerned with kinship o take a particular interest in what is
signified by such words as “bachelor” and “married”. The logician aims
at greater generality. He will concern himself only with expressions
which can occur in an argument on any subject whatsoever. The
expressions in the list, but not expressions like “bachelor”, satisfy this
requirement.

Bearing in mind the suggestion that argument-forms should contain,
apart from devices for marking gaps, only logical constants, we can
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verify that (10.4), (10.7), (10.9) are argument-forms, but (10.12) 1s not
one. This is consistent with the formal validity of (10.1), (10.2), (10.6)
and (10.8), but is hostile to the formal validity of (10.10). If our list
of logical constants can be assumed to be complete, or at least to
exclude expressions like “bachelor” and “unmarried”, then it seems that
no argument-forms for (10.10) would be more apt to reveal it as for-
mally valid than either the invalid (10.11) or the equally invalid

2) A;B

If so0, (10.10) 1s not formally valid.

In chapter 6.5 we will ask whether there is any illuminating and
general account of logical constancy. If there is, then we can use it 1o
give an account of formal validity: it will amount to validity in virtue
of the meaning of the logical constants, and in abstraction from other
than structural features of premises and conclusion. By structural features
I mean facts abour the recurrence of certain non-logical elements, for
example the fact that “camels” occurs in the two places 1t does m
(10.6). For the moment, we will make do with a relativized notion:
given some list of constants, we will say that an argument 1s formally
valid if and only if it is valid in virtue of the meanings of the con-
stants on the list, and in abstraction from other than structural features
of premises and conclusion.

The investigation of formal validity has in practice proceeded by
turning away from ordinary English and studying artificial, “logical”
languages like the language of the propositional calculus, and the language
of the predicate calculus. What 1s the rationale for introducing these unfa-
miliar languages? The standard answer is in terms of their “clarity”, but
it is not clear that ordinary English is other than clear. In the follow-
ing section, I consider some supposed defects of natural languages like
English, considered from a logical point of view.

12 The project of formalization

If logicians really aim to study validity, as it occurs in our everyday
thought and talk, why do they study artificial languages, which no one
speaks? Why not suck to English, or French, or some other natural

language?



it 1T ovanuicy

_ _All argument is a collection of propositions. But, according to a tra-;i
ditional justification of the turn towards formal languages, the sentenes:

of natural languages like English do not adequately reflect the logicl

properties of the propositions they express. Formal logic is concerned!
with the very arguments we use in daily life, but it has to express thes?é
arguments in a different way. :
This introduces the crucial idea of the logical form of a entence. A
sentence’s logical form is supposed to lay bare the logical features of
tl?c proposition which it expresses. This logical form, it is said, is often .
hidden by ordinary language. . .I
_A t::aditi?na] hope is that logic should provide a mechanical means;
of testing for validity.” But how could you present a machine wichE
arguments? If arguments are composed of propositions, then yuu;'
c_al‘uml present a machine with arguments in any direct way, for pmpo—i
sitions are too abstract. What you would have to feed into the machine |
are sentences. If the machine is to tes; the validity of the argument the
sentences express, every logically ’péievzlllt feature of the pra;)positionsI
must be correlated with some préperty of the physical make-up of the
sentences. '
It has been held that such a correlation does not obtain. or at IeaqtE
does not obtain in any readily statable fashion, between sentences (;fi
natural languages and the propositions they express. Hence the r;ecd%
for artficial languages. The idea is that these will supply the logic:]:-‘
forms of sentences in natural languages. By translating a natural sen- |
tence into an artificial one, the hidden logical features of the proposi—i
tion expressed will be brought to the surface. |

_ i
Let u; now consider some ways in which natural sertences may belf
suppose I : i
ppo madcquafe for logical purposes: inadequate as vehicles for!
bringing out the logical features of arguments. |

(1) Lexical ambiguity

As a special case of (6.7) it holds quite generally that:

CEC |
" The hope has a long hi i '
. e hope has a u.ng history. going back at least to Leibniz. If it were made precise
in terms of the technical notion of deadability, it is a hope which will be disappointed |

for any mnteresting logic: see e.g. Del ) £ 1
it g g. Delong [1970], pp. 132ff, or Kirwan [1978], pp.
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This holds whatever proposition C may be. But, as we saw in con-

nection with (8.15), it does not hold for arbitrary sentences of natural

languages. One reason is that many sentences are ambiguous: they have
more than one meaning, express more than one proposition. When this
is due to the sentence containing a word with more than one meaning,

we shall call the ambiguity lexical.

1) John cut the painter. Therefore John cut the painter
is not valid if we interpret “painter” in the first sentence to mean an
artist, and interpret this word in the second sentence to mean a rope
ased to secure a boat; for then the fust sentence may be true while
the second 1s false.

An obvious way to deal with this problem 15 to distinguish two
words, say “painter,” and “painter,”, one for each of the meanings, and

throw away the ambiguous word. Then the proposed interpretation of
(1) would look like this:

2) John cut the painter;. Therefore John cut the painter,

and no one would be particularly tempted to think that this expressed
an argament of the form: C; C. (No doubt one would also have to
distinguish “cut,” and “cut,”.) The strategy of eliminating ambiguous
words already involves departing from natural languages, in which
ambiguous words are rife. But the proponent of artificial languages
envisages altogether more radical departures.

(2) Structural ambiguity

Some sentences are ambiguous, yet the ambiguity cannat be attributed
to the ambiguity of one or more words in the sentence: the ambigu-
ity is not lexical but structural. Here are some examples of allegedly
structurally ambiguous sentences, with alternative interpretations added

in brackets.

3) Harry is a dirty window cleaner. [(a) Harry is a dirty cleaner
of windows; (b) Harry is a cleaner of dirty windows. |

4) Tom and Mary are visiting friends. [(a) Tom and Mary are
visiting some people, and they are friends with these people;



(b) Tom and Mary are friends with one another, and they are

visiing some people; (c) Tom and Mary are wisiting some
people, and these people are friends with one another.]

5) Receipts from this source are not liable to mncome tax under |
section iv, paragraph 19. [(3) Section iv, paragraph 19, exempts |

receipts from this source fram hability to income tax; (b) section

v, paragraph 19, does not impose a hability to income tax on
receipts from this source.]

6) I thought you were someone else. [(@) T thought you were
someone other than the person you in fact are: (b) T thought
you were someone who is not identical to himself ]

7)  First speaker: “I ought to send fAowers”

Second speaker. “No you ought not”

[(a) You are not under an obligztion to send flowers; (b} you ¢

are under an obligation not. to send flowers.]

8) Nicholas has written a ?sz about everything. [(a) Nicholas has |

written a book, and it feats every subject; (b) for every subject,
Nicholas has devoted at least one whole book exclusively to it.]

In none of these cases can the alleged ambiguity be attributed to any
word. One way to test for this is to verify that each of the words can |
occur in a variety of sentences lacking the corresponding ambiguities,
and this is not to be expected if the words are ambiguous.

The existence of structural ambiguity shows that the elimination of
lexical ambiguity is not enough. Some more radical approach s
required.

Structural ambiguity seems to affect even logical constants, for
example “not” in (7) and “a” and “everything” in (8). On one reading
of (7) we think of “not” as dominating the sentence, to form its nega-
ton, a reading which we might write as “Not: you ought to send

flowers”. On the other reading, we think of “not” as governing just

i E}

the description of the action, a reading which we 111_ight \iuritr. as
“You ought to do this: not send flowers”. On one re:adlmg of (8)_wc-
think of “a” as dominating the sentence, a reading which we might
write as: “A book by Nicholas is like this: it is about everything”. In
the other reading, we think of “everything” as dominating tbt sen-
tence, a reading which we might write as: “Everything lllas this prop-
erty: Nicholas has written a book about i1t”. The logical constants
determine formal validity (see §10 and §11). If structural ambiguity
can affect the logical constants, then the hope of giving a general (I_"I].'ll'—
acterization of formal validity for English as it stands is undermined.
Consider:

9) Logic, epistemology and metaphysics are all the philosophigul
subjects there are. Nicholas has written a book at_:out logic.
Nicholas has written a book about epistemology. Nicholas has
written a book about metaphysics. Therefore, Nicholas has
written 2 book about every philosophical subject.

If (9) is valid, the standard view is that it is formally ‘I.ral_id. B_ut there
is no straightforward answer to the question 'whether it is valid. It all
depends on how we understand the conclusion, which is structurally
ambiguous in the same fashion as (8). o ‘

The problem for the account of formal validity is as fr{llow& We said
that a formally valid argument is valid in virtue of its form, aﬂnd that
this in turr is a matter of 1t being an instance of a form all of whose
instances are valid. However, (9), read as invalid, is an instance of every
argument-form of which (9), read as valid, 1s an instance. H?nce (9) 1s
not an instance of a valid argument-form. The problem of strucrur_al
ambiguity threatens to deprive even the apparently formally wvalid
reading of (9) of its formal validity.

1971],
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It is theoretically possible that structural ambiguity could be filtered
out of natural languages. In (3)—(8) unambiguous paraphrases in English
were given; perhaps structurally unambiguous paraphrases are always
available. But it 1s unclear whether precise rules can be given which

would effect this filtering. One can see why logicians might prefer zrti- |
ficial languages: they are constructed from the ground up in such a |

way that structural ambiguity is impossible.

(3)

The syntax or grammar of a language is a set of rules which determine

Syntactic irregularity

how sentences are constructed from the language’s vocabulary. A syn-

tactic distinction is one which we have to make in order to devise |

such rules.

As we have seen, there are two possible answers to the question: what
ought to be picked out as sentences? One answer is: just the series of |

words which constitute grammatical se})’éctces, where it is supposed that
we have some antecedent grasp om’what it is for a series of words to
be a grammatical sentence. The other answer 1s: just the series of words
which constitute meaningful sentences. (Cf. (8.2) and related discussion.)

Without prejudice to this debate, I shall in this section mean by syn- |

tactic rules ones which detérmine the class of meaningful sentences.

We have already been obliged to make various syntactic distinctions
in English, for example, between sentences, predicates and names. We
used A4,, . .
be occupied by a sentence; F, G, H as letters marking the sort of posi-
tion that can be occupied by a predicate; and « as a letter marking the
sort of position that can be occupied by a name. We have attempted
-no definition of these categories. Rather, we have simply picked out
examples, and gestured towards the category as a whole.

The gesture 1s supposed to determine the category from the example
in the following way. Anything belongs to the category if it can replace

the example (at least in the context under consideration) without §

turning sense into nonsense. Given that “Tom” belongs to the category
of names, we can infer that “Harry” does too, since it can replace
“Tom" without turning sense mto nonsense. But neither “herbivores”
nor “2 + 2 = 4" are names, by this test, since replacing “Tom" in
is a bachelor” yields the nonsensical “Herbivores is a bachelor” and “2
+ 2 = 4 is a bachelor”. T call this way of determining syntactic cate-

.+ A,, B, C, as letters marking the sort of position that can |

Y
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gories the naive syntactic test. The taxonomy the test produces is
inadequate for the study of validity. It places expressions with sinular
logical powers in different categories; and it places expressions with dis-
similar logical powers in the same categories.

The expressions “Mount Everest” and “Ronald Reagan” have logi-
cally similar powers. Each serves to pick out an object. Yet it is at least
arguable that replacing the latter by the former in “Ronald Reagan is
thinking of Vienna” turns sense nto nonsense. If so, these names fall
into different categories, according to the naive syntactic test. The
uncertainty reveals the vagueness of the distinction between sense and
nonsense.

Here are some examples which suggest that the taxonomy produced
by the naive syntactic test places expressions with dissimilar logical
powers in the same categories. By the naive syntactic test, it would seem
that the category of names would contain not only expressions like -
“Clinton” and “Harry” but also what logicians call quantifier phrases, like
“everyone”, “no one”,“someone”. For example, the results of replacing
“Clinton™ in “Clinton is a bachelor” by any of “everyone”,
“someone” make perfectly good sense. But the logical powers of
“Clinton” and “no one” are very different, as is brought out by the fact
that (10) 1s valid but (11) 1s not:

no one’ or

10) Clinton is a bachelor. So someone is a bachelor.

11)

No one is a bachelor. So someone 1s a bachelor.

The contrast is exploited by Lewis Carroll [1872]:

12) “Who did you pass on the road?” the King went on, holding

out his hand to the Messenger for some more hay.
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“Nobody”, said the Messenger.

“Quite right”, said the King: “this young lady saw him toof

So of course Nobody walks slower than you.”
“I do my best”, the Messenger said in a sullen tone. “I'm
sure nobody walks much faster than 1 do!”

"He can’t do that”, said the King, “or else he’'d have been s

here first” (pp. 143-4)

The King pretends to treat “Nobody” as a name rather than as a quan-|
tifier phrase.

Despite its vagueness, the naive syntactic test at least doesn’t definitelyj:

rule out counting both the expressions “is sensitive to pain™ and “is}

evenly distributed over the earth’ surface” as predicates. Since “Harry|

1s sensitive to pain” is clearly sense, this means allowing that “Harry|
is evenly distributed over the earth’s surface” is sense too, (Presumably |
the sentence is false, and so meaningful. Perhaps we could imagine it}
also being true, if Harry were chopped into small pieces, which were

then dropped ar regular intcrval_;,frc{m an aeroplane.) If both expres-|

sions belong to the same category, however, we run into a problem.

13) Human beings are sensitive to pamn. Harry is a human being. |

So Harry is sensitive to pain
R
would standardly be said to be formally valid. Does not its vahdity |
turn only on the logical constants it contains? It is an instance of the

argument-form

14} Fare G.aisan F. So ais G.

It is tempting to believe that (14) is valid, and explains the formal valid- |
ity of (13). But the temptation must be resisted, as the mvalidity of (at |

least one reading of) the following shows:

15) Human beings are evenly distributed over the earth’s surface,
Harry is a human being. So Harry is evenly distributed over the
earth’s surface.

e T UL U e

The invalidity of (15) establishes the invaldity of (14). We need a more
refined notion of a predicate, if we are to attain interesting generaliza-
tions about valid forms of argument.

nces of (12.14).

The following argument would generally be considered formally

vahd:

16) Every candidate is a clever or industrious person. Every clever
or industrious person is worthy of praise. So every candidate
is worthy of praise.

But the argument-form we would reach for to sustamn this judgement

is invalid:

17) Every Fis a G. Every Gis H. So every F is H.

For the following instance of (17) 1s invalid:

18) Every number 15 a number or its successor. Every number or
: : ) 5
its successor 15 even. So every number 1s even.

Expressions which look similar, at least to the naive eye, can con-
tribute in very different ways to the meanings of sentences in w]11c].1
they occur. This is the phenomenon I refer to by the phrase syntactic
irregularity. A closely allied phenomenon is that in nauu‘a_l languag«:s_ it
seems to be impossible, or at least difficult, to characterize properties
which are of logical importance in the way which would make
mechanical testing possible: that is, on the basis of the physical make-
up of sentences. -

This can be illustrated by the relation of negation, which 1s dc‘.arly
important to logic, as its connection with inconsistency and validity
has already made plain. We saw in (4.6) and (4.8) that there are many
sentences in which one can insert a negative parucle, for example
“not”, without forming the negation of the sentence. This means that

The example is from Geach [1972], pp. 492-3.



it will be hard to formulate a general rule picking out just those pairs
of sentences one of which is the negation of the other. Might one at
least give an infallible rule for ore way of forming the negation, for
example the rule that, for any sentence, S, “it is not the case that §"

15 its negation? The rule works well in many cases. For example, it says, §

correctly, that “It is not the case that the earth is flat” is the negation
of “The earth is flat”. But it does not work for all. For example,
prefixing:

19) I will marry you, if you change your religion

with “It is not the case that” yields

20) It is not the case that I will marry you,
religion.

This is at best ambiguous between the negation of (19) and something
equivalent to “If you change your religionsT will not marry you”.

We need some kind of bracketing device. We might write: “It is not f

the case that (I will marry you, if you change your religion}”. In spoken
English, a similar effect can be achieved by inflection, for example one
which includes a small pause after “that”.

The introduction of such special devices is typical of the formal
logician’s approach. One point of the devices is that they facilitate the
characterization of relations which are of logical importance

(like nega-
tion) purely in terms of the physical make-up of sentences.

The question remains open whether such a result could be achieved f

merely by tinkering with a natural language, or whether it requires
starting from scratch. The idea of starting from scratch, constructing an
artificial language constrained only by the demands of logic, has
 inspired a philosophical tradition (though one whose merits are nowa-
days being questioned). Russell, for example, coined the expression
“philosophical logic” to represent his view that the workings of natural
language, and of our thought, could be adequately represented only by
an artificial language, the language of his Principia Mathematica.
With this approach comes a problem. How are whatever results are
obtained for the artificial language to be applied to natural language
and to our everyday thoughts? A project opens up, which 1 call the

project of formalization. The idea is to pair each natural sentence with

i
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an artificial one. The latter is, or reveals, the logical form of the former.
Thanks to the pairing, the results about validity which we have been
able to obtain, with relative ease, for the artificial language can be trans-
ferred to the natural one. To put it in another idiom: the results about
validity which we have obtained by expressing arguments in an artifi-
cial language become relevant only if these arguments are, or are spe-
cially related to, those we use in our everyday thought and talk. One
demonstrates the relevance by showing how to pair natural language
sentences with artificial language sentences in such a way that the
propositions expressed by the former are the very same as, or specially
related to, the arguments expressed by the letter.

Within this tradition, the first question to ask zbout an argument
expressed in a natural language is: what is its logical forlnll?.The answer
is to be given by translating the argument into some :lruh_cml language:
by, as it 1s called, formalizing the argument. In the next four chapters,
we examine in detail how the project of formalization proceeds.




2

Truth functionality

This chapter begins (in §§1-2) by introducing an artificial language:
the language of propositional truth functional logic, here called P
l{ea_ders already familiar with this language should merely skim lhesc;
secnons, to check on the terminology and symbolism used here. (Off

particular importance is a
validity

cial language tell us about the validity of arguments expressed in

- . : , :
English? A crucial prior question will be whether the logical constants £

of P adequately translate the English expressions to which they are
taken to correspond.

1 The classical propositional language
The two main features of P are these: (1)

truth functional.

Sentences of P are composed of two kinds of symbol:
P; and the sentence aonnectives of P. The letters of P are p, q, r.
(we here envisage an endless supply), and A
sentences which express propositions.

The P-logical constants are the following sentence connectives:

— (corresponding to “it is not the case that”; the symbol is called |
“ulde™); 1
&

(mrresponchng to “and”; called “ampersand™);

‘ ; grasp of the precise notion of interpretation, .
n terms of which an appropriate notion of validity — here called P-§
: — is defined.) In the later sections, the following question is
discussed: what can the validity of arguments expressed in this artifi-

: € the only logical constants it
recogmzes are sentence connectives; () all its sentence connectives are b

the letters of
poew |
they are used to formalize

o
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v (corresponding to “or”; called “vel”);

—  (corresponding to “if . . . then .. ”; called “arrow™);

< (corresponding to “if and only if’; called “double arrow”).’
The P-sentences are the following:

a letter, standing alone. (That is, the letters themselves also count

1)
as sentences.)

(a)

(O i

T can write this

2) any sentence preceded by We
more economically as follows: if X 1s a sentence, so
15 XL

if X and Y are sentences, so are

(X & Y);

(Xv Y);

(X3 ¥);

(X Y).

(b)

13

Examples: (i) “—p” 15 a sentence; for “p” 1s a sentence by (1), and “—p”
results from it by preceding it by “="; so, by (2a), it is a sentence. {i1)
“(p & (r <> €))7 15 a sentence, since “(r ¢ 5)” is a sentence, by (1)
and (2b), and so is “—p”, which establishes, by a further application of
(2b), that “(—p & (r &3 ¢))” is a sentence.

The above gives what is called the synfax of the language P: rules
which determine what is to count as a sentence of P. (We sometimes
omit outer parentheses around P-sentences, provided that there is no
danger of confusion.) We now turn to the semantics of P. These are
rules which in some sense specify the meanings of sentences of P.

(1) Truth values

“Coal 1s white” 15 false, but “Snow is white” is crue. We shall record
this information by saying thzt “Coal i1s white” has the truth value false
and “Snow is white” has the truth value tnte. We are thus thinking of
the truth values, truth and falsity, the true and the false, as kinds of
object. True sentences stand in the special relation of having to the true;

1 w_mn

=" and “~" (the last being a nlde properly so-called) are sometimes used in plce
of “="; %>, “A” or simple juxtaposition in place of “&”,*2" instead of “—", and ="
instead of “>”. For a fuller hist of variants, see Kirwan [1978], p. 280.



false sentences stand in that very relation to the false. This way of putting
things has become standard, having been proposed, for subtle philo-ff

sophical reasons, by Frege ([1892b], esp. p. 47). If you are reluctant to

posit these abstract objects, true and false, you are in good companyt
(see Dummett [1973], pp. 401-27). However, truth values, conceiveds:

of as objects (and so as capable of being “assigned” to sentences), are
standardly assumed in logic; let us go along with this assumption.

(2) Interpretations

3) An interpretation of P assigns exactly one of the truth values,
true or false, to each sentence-letter in P.

For any one letter of P. there are two interpretations, one which assigs

it the true, and one which assigns it the false. For any two letters, ther
are four interpretations, one assigning the true to both, one assigning
the false to both, and two assigning different values. We cannot
properly speak of a P-letter as being true or fals¢, without qualifica-
tion. Rather, a letter can be spoken of as true (or false) upon an inter
pretation. This means that P is the shell or structure of a language, rather
than a real language which can be used to say things true or false (cf.
Kirwan [1978], pp. 3-8, 32-41, Smiley [1982]): the structure requires
completion by an intcrf)rttatiorl.

[nterpretations are supposed to be a contribution to semantics, and
semantic theory is supposed in some sense to specify meaning. It i
obvious that the meaning of a sentence cannot consist in its truth value.
So how can an interpretation, in the sense of (3), be counted as part
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of semantics?> The hope is that interpretations will specify enough

meaning for the logical purpose in hand: enough for the study off
validity to the extent that this arises from the presence of P-logical i
constants. For this, the meaning of these constants will be critical, andf

arguably it can be specified just in terms of interpretations.

(3) is not a complete specification of what an interpretation is, forf:

it applies only to P-letters, whereas there are (infinitely many) P

sentences which are not P-letters. In extending the account of an inter-
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Table 2.1

X Y —X XvyY X&Y X=Y XY
T T F T T T T

T F F T 3 E F

F T T T F T F

F F 5 F F T I

pretation to other P-sentences, one arguably fixes the meaning of the
P-logical constants. This extension is effected by interpretation rules
which fix the ways in which truth values are transmitted upwards, from
P-letters to more complex P-sentences.

(3) P-interpretation rules

Henceforth “if and only if™ will be abbreviated “iff”.
4) TFor any interpretation of P, say i,

— X is true upon ( iff X is false upon i

(X & Y) is true upon i ff X is true upon i and Y is true upon i

(XVvY) is true upon i iff X 1s true upon i or Y is true upon i;

(X = Y) is true upon { iff X is false upon i or Yis true upon r;

(X©Y) is true upon i ifl either both X and Y are true
upon { or bath X and Y are false upon i.

One standard way to codify this information is by means of rtruth
tables. In table 2.1 a “T” (“F”) below an expression indicates that it is
true (false) upon an mterpretation which assigns the values to X and
Y which are indicatec at the left of the row. Thus, for example, the
third row of the table for the “—" column says that an interpretation
upon which X is false and Y 15 true is one upon which X — Y is
true.

Neither the interpretation rules nor the truth tables could be
adequately represented by using just P-sentences. Suppose the rule
for “=" were written:

“—p™is true on an interpretation iff “p” is false on that interpretation.



The displayed condition tells us what the truth value of “p” preceded
by a tilde is, relative to an assignment of a truth value to “p”, but does
not tell us what truth value will be accorded, relative to an assignment

of a truth value to “p”, to the result of prefixing a tlde to “g”, nor g
what truth value will be accorded, relative to an assignment of a truth e
value to “p”, to the result of prefixing a tilde to a complex sentence, |

not a sentence-letter, for example, to the result of prefixing “—p” by 2

tilde. We thus use “X and “Y” to stand for arbitrary P-sentences; they |

are called metalinguistic variables relative o P. We could have attained
the required generality withour using “X” and “Y” by, for example,
writing the rule for “—":

A P-sentence consisting of a tilde followed by a P-sentence is true

upon an interpretation iff the lamer sentence is false upon the
interpretation.

In the light of the rules, an interpretation will determine a truth
value for every P-sentence. There are Just as many interpretations as
there are ways of assigning truth values to the P-letters: each assign-

ment to the letters determines, via (4), a unique truth value for every
P-sentence.

(4) Nomenclature -

— X 1s called the P-negation of X:

(X& Y) is called the P-conjunction of the P-conjuncts X and b

(Xv Y) is called the P-disjunction of the P-disjuncts X and Y:

(X—=Y) is called the (material) P-conditional with P-antecedent X and
P-consequent Y:

(X Y) is called the (material) P-biconditional of X and Y,

(5)  P-validity

5) An argument in P, X, ... XY is P-valid iff every interpreta-
tion upon which all the premises are true is one upon which
the conclusion is true.
Abbreviation: X, . . X, kp Y
The “P-" prefix and subscript will be dropped when there is no
danger of ambiguity. The point of it is to facilitate the formulation of

various comparisons, for example with English sentences. Thus we have

T

already defined negation for English. A question to be asked later is: is
P—neg‘ation essentially the same thing as negation? Equally, we have
given a definition of validity for English. A question to be asked later
i5: 15 P-validity (represented by “Fp”) essentially the same thing as
validity in English (represented by plain, unsubscripted, “ E7)?

The sentence connectives of P are so called because they take one
or more sentences to make a fresh sentence. Languages other than P
contain sentence connectives. For example, “It is not the case that” is
a sentence connective in English: it takes one sentence, say "John 1s
happy”, to form a fresh sentence, “It is not the case that John 1s happy™.
Typically (setting aside the kinds of irregularity discussed at (1.12.20)),
the sentence thus formed is the negation of the sentence from which
it was formed. “And” is a sentence connective which takes fo sen-
tences to make a sentence. For example, it can make “John is happy
and Mary is sad” from the two sentences “John is happy” and “Mary
15 sad”. Let’s call the sentence or sentences a sentence connective takes
to make a fresh sentence the component(s) of the fresh sentence: and let’s
call the fresh sentence itself the resultant sentence.

(6) Scope

6) The swope of an occurrence of a sentence connective is the
shortest P-sentence in which it occurs.

Thus the scope of “&” in
7) —lp &9
is “(p & q)”, whereas in
8) (—p &y
its scope is the whole of (8). An occurrence of a sentence connective

is said to domminate the sentence which is its scope. Nomenclature of P-
sentences is determined by their dominant connective.

2 Truth functional sentence connectives

This section gives an account of truth functionality. It can be skipped
by those already familiar with the notion.



Standard (“classical”) propositional logic deals with sentence corn- |
nectives having a special property: they are truth functional. The termi-|
nology derives from the mathematical notion of a function, and one |
can use this to give a mathematically precise definition of truth func-|
tionality.” Alternatively, we can define a truth functional sentence con-

nective in more informal terms:

1) A sentence connective is truth functional iff whether or not any |
resultant sentence it forms is true or false is determined com- |
pletely by, and only by, whether its components are true or false. |

Take, for example, “it is not the case that . . ”, as this is used to form |
the negation of what foliows. Suppose what fills the dots is true. Then
the resultant is false. Suppose what fills the dots is false. Then the
resultant is true. So “it is not the case that” is truth functional, accord- |
ing to the definition. '

All the sentence connectives of P are truth functional, according to
the definition, as can be seen from (1.4) above.

Not every expression which we are inclined to classify as a sentence
connective is a truth functional one. For example, we might naturally
think of “Napoleon knew that” as a sentence connective. It can take
the sentence “St Helena is in the Adantic Ocean” to form the sen-
tence: “Napoleon knew that St Helena is in the Atlantic Ocean”.
However, it is not truth functional. The component is true, but this
does not, in and of itself, determine whether or not the resultant sen-
tence is true. The mere fact that “St Helena is in the Atlantic Ocean”
is true does not settdle whether Napoleon knew this or not.

Where a sentence connective ¢ takes some number n of sentences to make a sentence,
let’s call ¢ an n-ary sentence connective. We can write an arbitrary sentence resulting from
applying ¢ to the appropriate number of sentential components,x; . .. X, as¢{x;, ... x,).
An n-ary truth function is a function from n-ary sequences of truth values to a truth
value. An n-ary sentence connective, ¢, expresses an n-ary truth function f,iff fis an n-ary
truth function and for every sentence ¢(x;. . ..x,), where X is the sequence of truth-
values possessed by x;, . . . x,, fiL) is the truth value of ¢(x,, . . . x,,
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Truth functionality is subject to the substitution fest. If a sentence
connective is truth functional, then the truth or falsehood of every
resultant sentence which it forms depends only on the truth or false-
hood of the components. So replacing a true component b?z another
true one will make no difference to whether the resultant is true or
false, and likewise for replacing a false component by another false one.
Let us apply the substitution test to “Napoleon knew that St Ijh:]cna
is in the Atlantic Ocean”. We assume that this resultant sentence 1s true.
(Anyone who disagrees can choose their own example “of a truth e_;f
the form “Napoleon knew that.. ") The component “St l—}clena is
in the Atlantic Ocean” is also true. If “Napoleon knew that” were a
truth functional sentence connective, it would form 01;113/ sentences
which pass the substitution test. But it does n.(‘:‘t. Consider any
truth which Napoleon did not know, for example, “Quarks come“ in
four colours”. “Napoleon knew that quarks come in four cp]ours Is
false, whereas “Napoleon knew that St Helena is in the Atantic Om::an
is true. So “Napoleon knew that” fails the substit_ution test. Substitut-
ing one true component for another does sometimes yield resultants
which differ in truth value.

Now suppose we are wordering whether “and” 15 truth ﬂmct‘iom.]_
If it is, then it is clear that it will express the same truth fun:itllon as
“&”, as specified by (1.4): that is, “A4 and B” will be tr‘uc iff “A is tt.ui
and “B” is true. “Paris is west of Berlin” and “London is north of Parls_
are both true. If “and” is truth functional, then the conjunction “Paris
is west of Berlin and London is north of Paris” is true. Moreover aity
true conjuncts will yield a true conjunction. So we could replace, say,
“Paris is west of Berlin”, in the conjunction, by any other truth what-
soever, for example, 5 + 7 = 12", and the new conjunction (“5 + 7
=12 and London is north of Paris™) will be true. The results of this
application of the substitution test are consistent with “and” being truth




functional. The results do not establish the wuth funcuonality of “and”.

For that, it would be necessary and sufficient to show that whatever

sentences composed a conjunction, any replacement of either compo- i
nent by any like truth-valued sentence fails to affect the truth or falsity

of the conjunction.
_ Instead of saying that a connective is truth functional, 1 shall some-
tmes say, equivalently, that it expresses a truth function.

P can represent only truth functional connections between sen-

tences. English can, it seems, alo represent non-truth functonal con- E

nections between sentences. How extensive is this dissimilarity? And

to what extent does it undermine the project of using P-validity to :.

u_nclersrand validity in English? This question is addressed later (espe-
cually in §9 and §10 below). The next section considers specific cases
of formalizing English arguments in P, and using P-validity, where pos-
sible, to say something about validity.

3 Formalizing English inP

Does P-validity give a partial characterization of validity, or formal
validity? The question divides: can we be sure that if a rendering in P
of an English argument is P-valid, the English argument is valid (or
formally valid)? And can we be sure that if a rendering in P of an
English argument is not P-valid, the English argument is not valid (or
not formally valid)? The examples which follow suggest some detailed
considerations which bear on these questions.

_ Following a standard terminological practice, we shall call render-
ing an English sentence or argument in P Jormalizing it (more

t:tu, P-formalizing it).. Consider how one might formalize the
following:

1) The battery is flac. If the battery is flat the car will not start.
So the car will not start.

First, we stipulate a correspondence scheme between English sentences and
P-letters. For (1) we might choose:

2) Let“p” correspond to “The battery is flat” and “4” to “The car
will not start”.

s

Peamtreigy repmrrets are s

Using this correspondence scheme, (1) is standardly formahized by

) ple—o9ia

This is P-valid (in the sense of (1.5) above). Any interpretation, i, upon
which all the premises are true i1s one upon which “p” is true. By the
rule for “—" (specified in (1.4) above), if “p — 7" is true upon i, then
either “p” is false upon i or “q” 18 true upon i. So if both “p"” and
*¢” 1s also true upon i Hence every

“p = ¢ are true upon i, then
interpretation upon which all the premises are true is one upon which
the conclusion is true. Standardly, one infers from the P-validity of
(3), together with the correspondences of (2), ro the validity of (1).
The correctness of this inference is a main theme of this chapter. The
examples of this section contribute to the answer, and an explicit state-
ment 15 defended in §10.
A further straightforward example (compare (1.10.1)):

4) You can buy a ticket only if you have the exact fare. You haven’t
got the exact fare. So you cannot buy a ticket.
Let “p” correspond to “You can buy a ticket”, “q” to “You have got
the exact fare”. Then the following formalizes (4) and is P-valid:

5 ( — q), ¢ —p.

If the premises are to be true upon an arbitrary interpretation, i, then
“q” must be false upon i, and so, by the “—” rule, “p” must also be
false upon 1, so “—p” must be true upon i. So all interpretations upon
which the premises are true are ones upon which the conclusion is
also true.

We obviously cannot expect to make any inference from the quality
of a P-argument to the quahity of an English argument supposedly for-
malized by it unless the formalization meets some standard of adequacy.
We stipulate that if a formahization is to be adequate, the associated
correspondence scheme should be such that if we replace the P-letters
by the corresponding English sentences, and then replace the P-
connectives by the corresponding English connectives, the result is a
sentence (argument) that says the same as the original English. (Which
English expressions correspond to which P-connectives was stipulated



in §1) Let us call the result of applying the correspondences to an
argument the recovered argument. The proposed standard of adequacy
is that the argument to be formalized should say the same as the
recovered argument.

A related test of a formalization’s adequacy can be given in terms
of the notion of an intended interpretation. An intended interpretation is
one which assigns to the relevant sentence-letters the same truth values
as the ones the corresponding English sentences possess. A necessary
condition for adequacy is that every sentence in the formalization
should be true (false) on an intended interpretation iff the corre-
sponding English sentence is true (false). In other words, an intended
interpretation, by assigning the “right” truth values to the sentence-
letters, must thereby assign the right truth values to the complex sen-
tences (those which are not letters). We do not always know what the
truth values of the English sentences are, so we cannot always apply
this test for adequacy.

The adequacy of a formalization is relative to a correspondence
scheme. Hence, presenting a correspondence scheme is an essential part
of presenting a formalization.

There may be more than one adequate formalization. Consider the
argunlent:

6) If the figure is closed and has sides of equal length, then it is
square or thomboid. The figure is closed. The figure has sides
of equal length. So it i1s square or rhomboid.

We could set up the following correspondence scheme:

7)  “p” corresponds to “if the figure is closed and has sides of equal
length, then it is square or thomboid”, “4" to “The figure is

LE R TIS 1]

closed”,

to “The figure has sides of equal length” and “s” to
“The figure is square or thomboid”.’

3

Officially, s is not a P-letter, but let it be regarded as an abbreviation of e
similarly for "¢, “u”, ewc.

Relative to the correspondences of (7), the P-formalization of (6) is:

8 p.q.rs

According to the definition (1.5) of P-validity, (8) is not P-valid, for
the premises are all true and the conclusion false upon an interpreta-
tion which assigns truth to “p”,“¢” and *r” and falsehood to “s™. Intui-
tively, (6) 1s valid, yet by our stipulations (8), given (7), is adequate.

An alternative correspondence scheme is as follows:

9) “p” corresponds to “the figure is closed”, “q” to “the figure has
sides of equal length”, “r” to “the figure is square” and “s” to
“the figure 15 rhomboid™.

Relative to (9), an adequate formalization is:
10) (p&q) = (rvs),p q(rvs).

(1 omit parentheses where no confusion can result.) (10} is P-valid. For
consider an interpretation, say i, upon which all the premises are true.
Then “p” and “¢” are true upon i. So, by the rule for “&”, “(p & ¢)”
is true upon i. The rule for “—”, together with the supposition that
the premise “(p & ¢) — {r v )" is true upon i, ensures that “(r v )"
is also true upon i. So any interpretation upon which all the premises
are true is one upon which the conclusion is true. For short:

1) (p &g =2 irvs),pqke(rvs).
So (10], relative to (9), is a candidate for demonstrating the validity of
the English.

We could have used the following correspondence scheme:

12) “p” corresponds to “the figure is closed”, “¢" to “the figure
has sides of equal length” and “7” to “the figure 1s square or
rhomboid™.

Relative to (12), the formalization is:

13) (p&q = rnpgr
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This is P-valid. So (13) is also a candidats for demonstrating the valid-
ity of the English.

All of (8), (10) and (13), coupled with their correspondence
schemes, count as adequate formalizations of (6): mtuitively, they are
faithful to the meaning of the English, or at least to those aspects of

the meaning of the English that are relevant to propositional logic. But f

as only (10) and (13) are P-valid, only they could purport to demon-
strate the validity of (6).

(8), (10) and (13) differ in how much of the structure of (6) they
make manifest. (8) captures the least, (10) the most. (10) captures more -
than is necessary to demonstrate the validity of (6), (8) captures less
than is necessary. How much of a given seéntence’ structure needs to
be reflected in its P-formalization will vary, depending on specific facts a
about the argument in which the sentence occurs. I shall say that the §
more structure an adequate formalization captures, the deeper it is. When
people speak of “the™ logical form of a sentence, they have in mind 2
formalization which goes as deep as possible.

If a formalization is invalid, can we infer that the argument
iormalized 1s also invalid? Consider the following example:

14) If you are good at mathematics, you will find logic easy. But
you are not good at mathematics. So you’ll find logic hard.

Let “'p” correspond to *You are good at mathematcs™. and “4” to “You B
P ] 11

will find logic easy”. Then a candidate for a formalization of (14) is:
15) (p = q), =p; 9.

This is not P-valid. For consider an interpretation, f, which assigns truth
to “q” and falsehood to “p”.The conclusion is false upon i. But both
premuses are true upon i, by the rules for “=” and “—”. Is (15) an
adequate formalization of (14)?

To obtain the recovered argument from (15), replace the letters by
the corresponding English sentences as specified in the correspondence

w —

scheme, “—™ by “if . . . then . . ” and “—" by “it is not the case that”.

The result is:

16) If you are good at mathematics then you will find logic easy.
It is not the case that you are good at mathematics. So it is
not the case that you will find logic easy.

The sentence from (14) “You'll find logic hard™ is 1'&p]accq by “It is
not the case that you will find logic easy”. You can fail to find some-
thing easy without finding it hard. So (16) _docs not say the same as
(14) and so (15) is an inadequate fbrma]i.zatlo{‘; of it. Does th1s_ show
that there is no inference from the invalidity of (15), together with the
associated correspondences, to the invalidity of (14)?

Consider a different correspondence scheme. Let “p” correspond to
“You are good at mathematics”, “q” to “You will finc logic easy”, *r”
to “You’ll find logic hard”. Then the P-formalization is:

17) (p = q), —p 1.

This is, obviously, P-invalid. Moreover it does not fail the con-
dition for adequacy. Yet (17) 1s, mtuitively, in some respect a less
good formalization of (14) than is (15). Can we make sense of this

intuition?

(14) is an argument which someone might actuzlly propound in
good faith, believing it to be valid. (17) gives no hint about how this
mistake is possible, whereas (15) does. (17) is miles from anything that
looks valid. But (15) might for a moment look valid, because of its
passing resemblance to the P-valid

18) (» — q), —q; —p.
One of the advantages of formalization is that it makes logical mis-

takes easier to spot. It is intelligible that one who is reasoning in
English should think that the validity that attaches to an argument
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having the logical form of (18) attaches to (14). This explanation is
abetted by (15), but not by (17).

If a formalization that counts as inadequate by the present standards
can none the less be useful in explaining how someone might wrongly
think an argument valid, would it not be better to revise the standards
of adequacy? Consider again the first correspondence scheme, and
the relationship between (16) and (14). It is logically impossible for
someone to find logic hard, yet not fail to find it easy. As we shall say,
“You will find logic hard” entails “You won't find logic easy”. In
general, 4 entails B iff it is logically impossible for A to be true yet B
not true. If A entails B but B does not entail 4. we say that A is stronger
than B and that B is weaker than A. The argument that cne recovers
from the formalization (15) by using the correspondences thus has 2
weaker conclusion than the conclusion in (14). However, if some
premises are inadequate to establish even a weaker conclusion, they
are inadequate to establish a stronger one. So if we allow that the
mvalidity of (15) establishes the invalidity of (16), then it should also
be allowed to establish the invalidity of (14).

This suggests the following emendation of the account of adequacy:
we allow that an invalid formalization may be adequate to an invalid
argument even if, though the premises of the recovered argument say the
same as the original premises, the recovered conclusion is weaker. A
parallel relaxation, a case of which will be considered shortly (see (21)
and (22)), would allow that a valid formalization may be adequate to a
valid argument even if the recovered argument has weaker premuses.

To be able to use these relaxations, however, we would need already
to be in a position to recognize the validity of arguments in English,
whereas we were investigating whether we could use P to test for this
property. A test which required us to recognize the target property
before we could apply the test would not be much help. So I shall not
allow the relaxed standards of adequacy.

Is there any way, using P-methods, that we can establish the in-
validity of (14)? One possibility we would need to rule out is that (14)
has a deeper formalization which is valid. Think how mistaken it would
have been to have concluded that (6) was invalid on the basis of (8).
A necessary condition for there being no deeper formalization is that
every truth functional sentence connective in English be somehow
reflected by sentence connectives in the formalization. This condition
is clearly met by (15).
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However, the fact that the deepest P-formalization is invalid is still
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not sufficient to establish the invalidity of the English. This 1is bL..LaLISC
there are valid arguments whose validity cannot be represented in P,

for example:

19) All football supporters are interested in sport. Some Footbz_lll
supporters are hooligans. So some hooligans are interested mn

sport.

The following correspondence scheme will ensure we go as deep as
we can: let “p” correspond to “All football Supporters arenu-ztc:es‘tle‘,c,i in
sport”, “q” to “Some football supporters are hooligans ;u.1d ' Fo
“Some hooligans are interested in sport”. This correspondence goes TS
deep as possible, for there are no words in the sentences c_orrcspomr
ing to P-letters which correspond to any of the Phcon_nec_t}vcs_ Hence
no further complexiry in the formalization could be justified. Yet the
resulting formalization is the P-invalid

20) p,og;r.

The conclusion is that we cannot hope that all valdity should be
reflected as P-validity. _ l
Sometimes an argument’s premises are stronger than required for the

conclusion. A putative example is:

21) If the mare dies, the farmer will go bankrupt, and then he w%ll
not cultivate the ground. The result will be that the wheat will
fail, and this, in turn, will lead to local food shortages. Then
the revolutionary spirit of the people will become inflamed,
and they will man the barricades. So if the mare dies, the
people will man the barricades.

An appropriate correspondence scheme is:

“p” for “The mare dies”; ‘

“q" for “The farmer will go bankrupt”;

“¢* for “The farmer will cultivate the ground”;
“s” for “The wheat will fail”;

“¢" for “There will be local food shortages”;
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u” for “The revolutionary spirit of the people will become inflamed”;
“v” for “The people will man the barricades”.

A possible candidate formalization is:

22) p—2q & (g > -0, (—r > ) & (s =0, 1> (u& v,
p— v

The formahzaton corresponds only approximately to the original.
There is a syntctic aspect: for example, the sentence “This will lead to
local food shortages” is formalized as a conditional, whereas it is not
one. In the project of formalization, this kind of reorganization is
standard (though it 1s hard to find, or devise, an explicit justification for
this practice). There is a semantic aspect: explicitly causal idiom:s like “the
result will be” and “this will lead to™ have been formalized by weaker
P-conditionals, e.g. “—r — 5. What the correspondences recover from
the latter is entailed by “If the ground is not Eulﬁvated, then, as a causal
consequence, the wheat will fail”, but doesarot entail it.

However, (22) is P-valid. So, provided we have no qualms about the
adequacy of “p — #” as a formalization of the conclusion, and pro-
vided we have the general assurance that P-validity can establish valid-
1ty, we can use (22) to establish the validity of (21), despite the fact
that the former does less thin full justice to the strength of the latter’s
premises. The idea is that (21) would still have been valid, even if the
premises had been weaker, as weak as the premises of the argument
recoverable from (22).

This approach is not available when the P-conclusion (more exactly,
the conclusion recoverable from the P-formalization) is weaker than
the English conclusion. For example, consider

23) Putting garlic in the salad will make Richard think that we care
nothing for his preferences, and if he thinks that he will be
upset. So putting garlic in the salad will make Richard upset.

A suitable correspondence scheme is:

“p” for “Garlic will be put in the salad”:

q" for “Richard will think we care nothing for his preferences”;

LT ]

r” for “Richard will be upset”.
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The obvious formalization is:
2 p—o . @@=y

and this, plainly, 1s P-valid. However, “If garlic is put 1n the salad then
Richard will be upset” is weaker than “Putting garlic in the salad will
make Richard upset”. The falsehood of “Garlic is put in the salad” is
enough for the truth of “If garlic is put in the salad, Richard will be
upset” on the assumption that “—” correctly translates the “if” that
occurs here. (To check this, consult the rule for “—”in §1.) However, the
falsehood of “*Garlic 1s put in the salad” is not enough for the truth of
“Putting garlic in the salad will make Richard upset”. So the P-validity
of (24) does not show that the premises of (23) establish the stronger
conclusion: “Putting garlic in the salad will make Richard upset”.

I think that (23) is valid. The trouble is that, like (19), s validiry
cannot be shown by P-formalization. As we shall say: it is not valid in
virtue of its P-logical form.

The next example shows how P-formalization may be used to
resolve ambiguities:

25) John will choose the colour for his new bathroom and will paint
it with his own hands only if his wife approves. But his wife
doesn’t approve. So he will not paint it with his own hands.

A suitable correspondence scheme is:

[T

p” for “John will choose the colour for his new bathroom’:

“q” for “John will paint his new bathroom with his own hands™:

[T 1

r’ for “John’s wife approves”.

Two formalizations are possible, depending on how we understand the
organization of the first sentence:

26) ((p & tj’) -2 F’), -, .
27) (p & (g = 1), =, .

(27) 1s P-vahd, but (26) is not. One cannot speak of the wvalidity or
invalidity of (25). Rather, one must speak of it as valid on one reading
(the one corresponding to (27)), and invalid on another (the one
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corresponding to (26)). The formalizations treat the ambiguity of the b B
first premise of (25) as a matter of scope. In (26), “—" dominates the & |
first premise: it has wide scope relative to “&”. Analogously, we shall say §
that (26) treats “if”, in the first premise of (25), as having wide scope
relative to “and”. In (27), “&” dominates the first premise: it has wide |
scope relative to “—". Analogously, we shall say that (27) treats “and”,
in the first premise of (25), as having wide scope relative to “if”.

:n:". Ul'i|eSS Quentm

The final example shows how finding the P-logical form of an argu-
ment may lead one to the view that it is valid, even though one was §

not clear whether it was valid or not when one looked at the English
version:

28) If common sense is gorrect, then physics is true. If physics is
true, then common sense is incorrect. Therefore common
sense is incorrect.

Two main questions have been raised in this section: can the val'id—
ity of an argument be inferred from the P-validity of its P-logical
form? And can the invalidity of an argument be inferred from the P-
invalidity of its P-logical form? The second question has been answered
negatively. The first question has not been explicitly answered, tl]L)ngh
the formalizations of examples like (1), (4) and (6) may encourage opti-
mism. I return to these questions more systematically in §10 below.

Using obvious correspondences, this formalizes to the P-valid

29) p—>qq9—> —p J:p =ip.

4 Comparison of P-connectives and English

In §3, we took for granted that the connectives of P, though given
their official definitions by the interpretation rules, correspond
closely to their English counterparts. It is now time to examine that
assumption. _
First, we must try to state what sort of correspondence we require.
The simplest idea is that when we recover an argument from a logical
form by applying the correspondences, the result should be the
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original argument. But this standard is unduly restrictive. The tradition
allows for a certain amount of reorganization, allows one, at the very
least, to match “unless” with “v”. A more relaxed standard is that the
recovered argument should have all the validity-relevant features of the
original.

If this standard is to be met, the P-connectives must have all the
validity-relevant features of the English expressions they are matched
with in formahzing. Since validity is definable in terms of truth con-
ditions, the requirement can be put: the P-connectives must make the
same contribution to truth conditions as the English connectives with
which they are matched. The contribution to truth conditions of a P-
connective is given by the appropriate interpretation rule. The standard
is thus that the English expressions should expreés the same truth func-
tion as the P-connectives with which they-are matched. A precondi-
uon for an expression’s expressing a truth function is that it be a
sentence connective. This is because it is sentences that are true or false
(possess truth values), and a truth function fixes a truth value from (a
sequence of) truth values. (For _example, the truth function expressed
by “& fixes the value false for a conjunction on an interpretation iff
one of the conjuncts is false on the interpreation.) The discussions
thus tend to fall into two parts: putative cases in which the English
expression corresponding to a P-connective is not a sentence connec-
tve, and putative cases in which, though a sentence connective, it is
not truth functional.

The important notion of implicature which is mentioned here is dis-
cussed in more deuil in §6.

(1) “"="and “not"

The P-connective “—" corresponds closely to the English word “not”,
and similar phrases like “it is not the case that”, as these are used to
form negations. If “John is here” is true (false), then “John is not here”
and “It is not the case that John is here” are false (respectively, true).
So it appears that on at least some occurrences, “not” is a sentence
connective and expresses the same truth function as “—”.
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There are cases in which “not” does not form a negation. For
example, if “Some cows eat grass” is true, it does not follow that‘ “So_mc-
cows do not eat grass” is false. Here “not” does not seem to funcuon
25 2 sentence connective, let alone as a sentence connective expressing
the same truth function as “not”. Rather, it seems to form a new
predicate, “do not eat grass”. _

There are other cases in which “not” seems not to function as a
sentence connective, For example:

1) Not Abraham, but George, chopped down the cherry tree.

Here. on the face of it, “not” attaches to a name rather than a sen-
tence. However, it could be argued that (1) is merely a fanciful way of

expressing
2) Abraham did not chop down the cherry tree but George did

and here “not” does, after all, form a sentence from a sentence (from
“Abraham did chop down the cherry tree”), and in a way that expresses
the truth function expressed by “

There are no cases in which “not” appears to function as a sentence
connective, but a non-truth functional one.




(2) "&" and "and"

The P-connective “&” is fairly closely matched by the English “and”
119 - '
. T\f:o s ar‘l even number and three is an odd number” is indeed true
iff “Two is an even number” is true and so 15 “Three is an odd
number”. But there are, arguably, some discrepancies.

(@) Cases in which “and” appears not to function as a sentence con-
nective, i which case it certainly could not be translated by “&”
which is a sentence connective:

3) Tom and Mary came to dinner.
On the face of it, far from taking twe-sentences to make a fresh sen-
tence, “and” in (3) takes two names to make a complex subject expres-
sion “Tom and Mary”. In this sort of case you might argue that
appearances are superficial, and that (3) abbreviates

4) Tom came to dinner. and Mary came to dinner.
Even if the suggestion works for some cases in which “and” 1s, super-
ficially, a name connective rather than a sentence connective, it may
not work for all. Consider:

5) Tom and Mary lifted the piano.
Arguably this is not equivalent to

6) Tom lifted the piano and Mary lifted the piano.
(5) suggests a joint effort, which (6) does not. (One could add
together” at the end of (5), to make the collaboration entirely plain.)
[n such cases, it seems we have to regard “and” as forming a complex
name out of two simple names. For different reasons, we seem to have

to say the same for examples like the following:

7) Tom and Mary are compatriots.
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This is not equivalent to
8) Tom is a compatriot and Mary 1s one too.
We seem to have another kind of case in which “and” joins names
rather than sentences.

Yet another putative example of “and” occurring as something other
than a sentence connective 1s the following:

9) Some girls are pretty and firtatious.

Here “and”, at least superficially, joins two adjectives, “pretty”” and
“flirtatious”, to form a complex adjectival expression. Perhaps (9) is an
abbreviation of a sentence in which “and” is genuinely a sentence
connective. But what sentence? Not

10) Some girls are pretty and some girls are flirtatious.

For (10) does not have the same truth conditions as (9): (10) could be
true, yet not (9), if it were the case that ugly girls, and only ugly girls, flirt.

11) John washed immediately and thoroughly.

Here “and”, at least superficially, joins two adverbs, “immediately™ and
“thoroughly”, to form a complex adverbial expression. Perhaps (11) is
an abbreviation of a sentence in which “and” 1s genuinely a sentence

connective. But what sentence? Not

12) John washed immediately and John washed thoroughly.
For (12) does not have the same truth conditions as (11): (12) would
be true yet not (11), if John washed twice, once immediately but not

thoroughly, and once thoroughly but not immediately.

(b) Cases in which “and” is a sentence connective but s, allegedly,
not truth functional, and so not equivalent to “&".



A standard kind of example is:

13) Mary got married and had a baby.
14)  Jane Austen died in 1817 and was buried at Winchester.

Here there is no question about “and”% claim to be a sentence con- 3
nective. (There is a slight element of abbreviation: the second compo- &
nent elides the name in each case.) But it is argued that “and” cannot |
be translated by “&”. If it could be, then the truth or falschood of (13) 3
and (14) would depend on nothing more than the truth or falsehood
of the components. The objection is that this is not so: (13) and (14) |
require for their truth that the event reported in the second compo-

nent occur gfter that reported in the first.

From the interpretation rule for “&”, we know that “X & Y is true |

i “X™ is true and “Y™ is true. So “X & Y is true iff “Y & X" is true:
as we shall say, “X & Y and “Y & X are equivalent. This fact is reflected
in the genenal truth about P-validity: /

15) X&YEY&X

This is to be read as follows: if X and Y are any P-sentences, the result
of forming their conjunction in that order serves as a premise to a P-
valid argument whose conclusién is the conjunction of X and Y in the
other order.

If “&” expressed the same truth function as “and” in (13) and (14),
the following arguments would be valid:

16) Mary got married and had a baby. So Mary had a baby and
got married. -

17) Jane Austen died in 1817 and was buried at Winchester. So
Jane Austen was buried at Winchester and died in 1817.

Those who think that the premises do not enail the conclusion will
hold that (16) and (17) are not valid, so that in these cases “and” does
not express the truth function that “&” expresses.

The standard response 1s to say that (16) and (17) are valid, the con-
trary appearance being created by the fact that (13) implicates, but does

not entail, that Mary got married before having the baby, and similarly
for (14).

3) “v" and "or"

I
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The nearest English equivalents to “v”" are “or” and “either . .. or. ...
These are certainly sometimes sentence connectives, as in:

18) Youre a fool or you're a rascal.

19) Either you're a fool or you're a rascal.

It certainly seems that (18) and (19) are true iff at least one of‘“You'rc-
a fool” and “You're a rascal” is true. So there is a case for saying that
“or” expresses the same truth function as “v”. . ‘

Another class of cases in which “v” seems close to “or” is provided
by a certain kind of game. “T'll give you a clue: ciicr Wﬂl_mm hid i}]‘lﬁ'
silver or Tom hid the gold . .. Which box contains the silver, which
the gold, which the lead?”

As with “and”, | divide the alleged discrepancies into those cases
in which “or” (or “either ...or...”) is supposedly not a sentence
connective, and those in which it supposedly occurs as a sentence
connective which does not express the same truth function as “v”.

fa) Cases in which “or” appears not to function as a sentence

connective.

20) Tom or Mary could help you.
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Here “or”, at least superficially, joins not two sentences to ferm a
sentence, but two names to form a complex subject expression. (20)

cannot be regarded as an abbreviation of

21) Tom could help you or Mary could help you,

for most people hear (20), but not (21), as meaning that Tom could :

help you and so could Mary.

22) Every number is odd or even

should be compared with (9). At least superficially, “or” here joins two

= = e » ] e " - »
adjectives, “odd” and “even”, to form a complex adjectival expression.
Could (22) be an abbreviation of a sentence in which “or” is genuinely
a sentence connective? What sentence? Not

23) Every number is odd or every number is even
for this plainly means something different from (22). Indeed, (22) is
true, (23) false.

A problematic case is:

24) He asked whether John would win or not.

We cannot understand this as meaning

25) He asked whether the following is true: John will win or John
will not win.

3 B 7] - - -
Everyone knows that “John will win or John will not win” is true: this
cannot have been what the questioner wanted to know. But it s not
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easy to see how “or™ as a sentence connective could be used to express
what is being asked.

(b) Cases in which “or” is a sentence cennective but 15, allegedly, not
equivalent to *“v".

These cases are of two kinds: (i) those in which it is agreed that
“or” expresses some truth function, and the disagreement is over
whether it expresses the same one as “v"; (i1) those n which it is
* contended that “or” does not express a truth functon.

(i) “v" expresses what is standardly called inclusive disjunction. 1f“ X"

“and “Y” are both true, so is “X v Y. It is sometimes claimed that “or”,

and, more especially “either . . . or .. 7, express exclusive disjunction. The

exclusive disjunction of X with Y is true just on condition that exactly

. one of “X7 and “Y” is true. We can, of course, casily define a P-

connective which expresses this function. And if “or” does, sometimes
or always, express exclusive disjunction, we need, sometimes or always,

e, 773

to avoid matching it simply with

ow how the exclusive disjunction of any P-sentences X and
e expressed using just the P-connectives already defined (in §2).

26) This number is odd or this number is even

might be offered as a candidate example of exclusive disjunction.
However, the case is inconclusive. We must admit that the truth of both
disjuncts is excluded, but it remains to be shown that the excluding is
done by “or” rather than by the particular senses of the disjuncts, which
already preclude their joint truth. This phenomenon is entircly con-
sistent with “or” expressing inclusive disjunction.

A better example 1s:

27) You are welcome to come to dinner on Meonday or Tuesday.
[f“or” is a sentence connective here, it presumably connects “you come
to dinner on Monday” and “you come to dinner on Tuesday”, so that

(27) is an abbreviation of something like:

28) | would welcome your making it true that: you come to
dinner on Monday or you corie to dinner on Tuesday.
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But many people hear (27), and so, presumably, (28), as constituting an
invitation for just one dinner, not two.* If this is right, there is a mse{
for thinking that “or” sometimes expresses exclusive disjunction, and |
so on such occasions should not be matched simply with “v”. '

(11) The most telling reason for thinking that “or” is not truth func-
tonal issues from such cases as:

29) Either the superpowers will abandon their arms race, or there
will be a third world war.

The suggestion is that (29) requires for its truth not merely the truth
of at least one (or exactly one) of its disjuncts, but in addition that 4
there be some special connection, presumably in this case causal con- JE
nection, between the falsehood of one disjunct and the truth of
another. (29) asserts, it may be said, that the arms race will lead fo war

If this is right, then we ought to be able to discover failures of the
substitution test (see §2). The test is rather hard to apply in such a case,
because there is likely to be disagreement about whether the disjuncs
are true or false. Suppose we think that (29) is true, but that the firs
disjunct is false (i.e. it is fake that the superpowers will abandon their
arms race). Then, if the “or” it contains is truth functional, we ought
to find the following true, despite the fact that no one could for a
moment suppose that there is any causal connection between the truth
of the first disjunct and that of the second:

30) Either 2 + 2 =22 or there will be 2 third world war.,

The best putative examples of exclusive disjunction tend to involve rather complex
and poorly understood constructions, like the one in (27). It may well be that it is
these constructions, rather than “or”. which are responsible for any exclusivity. For an
Uluminating account, see Higginbotham [1988], esp. pp. 226-7.
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~ Holding our suppositions firmly in mind (the truth of (29), the false-

hood of its first disjunct), it actually seems rather unlikely that one
should find (30) false. The suppositions entail that there will be a third
world war; and this seems to entail (30). So it seems as if the result of
replacing the first disjunct of (29) (which we are supposing to be false)

- by an arbitrary falsehood results in a sentence with the same truth value
25 (29). This is a pardal fulfilment of the substitution test.

Completing the substitution test would be hard work, so one might
try to find a more general argument either for or against the view that
(29) would fail it. One might suggest that (29) is equivalent to

31) If the superpowers will not abandon their arms race, there will

be a third world war.

If this equivalence holds generally, the question of the truth function-
ality of “or” reduces to the question of the truth functionality of “if”.

4) “=" and “if"

The nearest English equivalents of “—” are: “If . . .then .. ”:
if.. 7 and “...only if..."* I will concentrate on the first of the
idioms, calling “if ., . then..” sentences conditionals, the sentence
filling the first blank the antecedent, the sentence filling the second
blank the consequent. A common view is that conditionals cannot be
adequately formalized by “—”.

One ground for this view is that a sentence “if A then B” requires
for its truth some special connection between what would make “A”
true and what would make “B” true, a causal connection, for example.
No such connection is required for the truth of “p — ¢”. Consider a
volume of water which in fact will not be heated to 90° at any time
in the coming year, so that the sentence “this volume of water is

® For a justified protest at the standard treatment of “A only if B" as an idiomatic

variant of “if’ A then B, sce McCawley [1981], pp. 49-54.
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heated to 90° at some time during the coming year” is fase. Let this

correspo_nd to the P-letter “p”. Let “q” correspond to “this volume of
water will turn to ice”. It follows that

32) p—yg

1s true upon an intended interpretation, whereas, so the clim runs,

33) If this volume of water is heated to 90° at some time during
the coming year, this volume of water will turn tc ice

is false. (32) is an inadequate formalization, since “if” does not express
the same truth function as “—".

The question of the relation between “—” and “if” has been very
widcly discussed. I shall divide up the issues as follows. In the remain-
ing part of this section, I will_try to demarcate the area of the contro-
versy: it concerns “indicative™ rather than “subjunctive” conditionals, but
It is not easy to give adequate criteria for tais distinction. In subsequent
sections, [ present the case against the truth functional interpretation
(§5), the outline of an implicature defence against this case (§§6, 7),
a‘nd ﬁr.mlly (§8) some general arguments in favour of the truth func-
ttonal interpretation. The issue is not resolved in these discussions, and

the question is taken up again in chapter 3, and again in chapter 5.2.
Consider the following two “if” sentences:

34)
35)

If Oswald didn’t shoot Kennedy, someone else did.

If Oswald hadn’t shot Kennedy, someone else would have.
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[t would be perfectly reasonable to regard one of these sentences as
true and the other false. For example, you might reasonably believe
(34), simply on the ground that someone did shoot Kennedy (he wasn't
poisoned, etc.). Yet you might not believe (35), and would not if you
thought that Oswald was a maniac working alone, and that no one else
would have wanted Kennedy dead. The fact that (34) and (35) may
diverge in truth value encourages the view that we cannot have a
uniform account of the two kinds of sentence: we will need one
account of the way in which “if”
(34), another of the way in which it works in subjunctive conditionals
like (35) (see chapter 5.2). The target of our discussion is the claim
that indicative (rather than subjunctive) conditionals can be adequately
formalized by material conditionals, those dominated by “—".

The attempt to formalize (35) as a material conditional leads to an
instructive kind of nonsense:

works 1n indicative conditionals, like

36) (Oswald hadn’t shot Kennedy) — (someone else would have
shot Kennedy).

We can extend the definitions of the P-connectives in the obvious way
to allow them to stand between English sentences, A and B: “A— B”
is true iff either “A" is false or “B” is true. A sentence connective con-
nects only sentences which are capable of having truth values; if it is
a truth functional sentence connective, these are the values that are
inputs to the truth function, and the sentences must possess them inde-
pendently of their role in some putatively truth functional context. The
components of (36) do not have this property. “Someone else would
have shot Kennedy” arguably has no self-standing use at all, and so we
cannot talk of its truth value. “Oswald hadn’t shot Kennedy” does have
a self-standing use, for example in a chronicle of Dallas: “At that aome,
Dallas was a peaceful city. The strains of unregulated growth had not
become apparent, and Oswald hadn’t shot Kennedy.” This use is plainly
not what is at issue in (36), which does not in that way carry an
implicit reference to a past time. “Oswald hadn’t shot Kennedy”, as
used in (36), cannot be used self-standingly. This mieans that (36) 1s not
really intelligible, and that there can be no question of treating (35) on
the pattern of (36).

There are other ways in which, even where the mood is not
explicitly subjunctive, the English conditional does not link twe




sentences that are capable of being true or false when standing alone, |
so that “if” 1s not functioning as a sentence connective. One kind of _

example will be familiar from (9) and (22):

37) If someone is in debt, he should curb his expenditure.
Here the consequent “he should curb his expenditure” is not a com-
plete sentence, since the referent of “he” is not determined. Hence the
consequent is not capable, on its own, of being true or false. Hence

we cannot translate (37) as

38) (Semeone is in debt) — (he should curb his expenditure).

There are also conditionals which it is not obviously correct to
classify as indicative conditionals, even though their components are
in the indicadve mood, and appear capable of being used self-

standingly. For example, someone contemplating the future might
truly affirm:

-

39) If John dies before Joan, she will inherit the lot.

The components are capable of being evaluated for truth and false-

hood as self-standing sentences. However, it also seems that (39) i
equivalent to

40) If John should die before Joan, she would inherit the lot.

This means that there is a case for saying that (39), despite being gram-
matically indicative, is best classified as a subjunctive rather than as an
indicative conditional (cf. chapter 5.2).

There are other uses of “if”” which we would not wish even to try
to formalize using “—”, for example

41) John wonders if his life is meaningful.
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It is literally true that each of “John wonders” and “John’s hfe s
meaningful” are capable of being evaluated for truth and falsehood as

" self-standing sentences, but it should also be clear that their use as self-

standing sentences differs from their use m (41). This could be brought
out by sentences similar to (41), for example

42) John wanted to know if he had been born in wedlock.

It is not that this is a subjunctive conditional. It is not a conditional
at all. Rather, “if” in (42) is being used to form an indirect question,
and could be replaced by “whether”.

5 The case against the material implication
account of “if”

The view to be attacked in this section 1s that we can adequately
formalize (indicative) conditionals by “—" -sentences; equivalently,
that conditionals are P-material implications; equivalently, that “if”
(as it occurs in the cases under discussion) expresses the same truth
fanction as “—". As a preliminary, let us see if we can establish the
following:

1) Any truth funcdonal occurrence of “if .. .then .. expresses

1

the same truth function as “—".
(The phrasing allows for the possibility of non-truth functional
occurrences of “if . . . then .. ) If we can establish (1), then the ques-
tion whether conditonals are material conditionals becomes the
question whether “if”, as it occurs in English conditionals, 15 truth
functional.

[F“if . . . then ... were truth functional, and functioned in the same
way on all its occurrences, there would be a simple way to establish
(1). It would be enough to find “if . . . then . . " sentences whose truth
values, in point of their components and resultant, match the truth table
for “—>”. For example, suppose we find a true “if . .. then .. sen-
tence with false antecedent and true consequent, perhaps “if New York
is south of Beirut, then New York is south of Paris”. The supposition
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Table 2.2
X ¥ X-2Y
z T T
T & F
F T T
F F T
that “if . . . then .. " is always truth functional would enable us to infer

that any “if . . . then . . ” sentence with false antecedent and true con-
sequent is true, which corresponds to the third line of the truth table
for “—” (table 2.2). It is not hard to do the same for the remaining
three lines of the table. The result would be a correct table in which
“if A then B” could replace X =Y

This approach assumes that “if . . . then . . " makes the same contri-
bution on every occurrence. If it were ambiguous, having one meaning
in one of our sample sentences, another in another, we would not have
shown that on any of its meanings it expresses the “—" truth function.
Suppose one of our sarple sentences were “If you need bandages, there
are some in the first aid box™ (cf. Ex. 2.19). It might be argued that on
this occurrence it expresses a different truth function from the one it
more typically expresses, on the grounds that this sentence is true iff its
consequent 1s.

Here is an argument which goes some way towards meeting this
difficulty. Suppose some arbitrary sentence “if A then B is truth
functional with respect to A and B. Suppose also that:

2) Using “if...then..” as it occurs in “if A then B”, every
instance of “if A and B then A” is true.

3) “and” expresses the same truth function as “&”.

5 — Against treating "if" as "—" i

4) Using “if ... then...” as it occurs in “if A then B”, there are
falsehoods of this form.

We can argue as follows, starting from (2). Take an instance of “if
A and B then A” in which A is false. Then “A & B’ is also false
(by (3)). So by the assumption of truth functionality, every instanc_e
of “if ... then.." with false antecedent and false consequent is
true, establishing the fourth line of a truth table for “if . .. t}lefl i
Now suppose that A is true. There are two subcases. On one of them,
Bis true, so “if A and B then A is a truth with true antecedent and
trae consequent, which, given truth functionality, establishes the first
line of the table. One the other subcase, B is false, so “if A and B then
A" is a truth with false antecedent and true consequent, which, given
truth functionality, establishes the third line of the table. The second
line of the table is then established by (4). So given (2)-(4), we can
establish (1). The upshot is that the question whether (some occur-
rence of) “if . .. then...” expresses the same truth function as “—"
reduces to the question whether (that occurrence of) “if. .. then ...
is truth functional, that is, expresses some truth function or other.
In this section, 1 present the case for a negative answer to this
question.

(a The falsehood of X upon an interpretation is enough for the truth
of X = Y upon that interpretation. But the falschood of the antecedent
is not enough for the truth of an indicative conditional formed with
“if”” or “if . . . then”. Examples:

5) [If ice is denser than water, then ice floats on water

6) If ice does not float on water, then ice floats on water

are usually held to be false. But, using “p” to correspond to “ice is
denser than water”, and “q" to correspond to “ice foats on water”,
“p = ¢q" and “~q — ¢” are both true upon an intended interpreta-
tion, viz. one in which the truth values of the P-letters match those
of their corresponding English sentences, viz. one which assigns false

to “p” and true to “q".
This is connected with a fact about validity. In P we have:

7) X kp [-X— Y], whatever Y may be.
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This says that any P-sentence constitutes the premise of a P-valid argu- -
ment for any P-conditional having the negation of that sentence as
antecedent. But, it is claimed, the following is false for English:

(c) Whereas
8) A F [if not-A then B], whatever B may be.
12) ~(X>Y) ke X,
That is, the fact corresponding to (7) does not obtain for English. You
cannot always validly infer from an English sentence to an arbitrary
indicative conditional having the negation of that sentence as its
antecedenc. If this contrast is correct, then “if”’ does not make the same
contribution to validity as “—” does; hence it does not make the same
contribution to truth conditions: in particular, it is not truth functional.

it is not the case that
13) [it 1s not the case that (if A then B)] F A.
For example, it 15 claimed that the following 15 invalid:

(b} An interpretation upon which”Y is true is one upon which X —
Yis true. But the truth of the consequent is not enough for the truth
of an indicative conditional formed with “if” or “if .. . then”. An
example is:

14) It is not the case that if the number three is even then it is
prime. So the number three is event.

9) Ifice 1s as dense as lead, then ice floats on water.

A connectad claim is that whereas (d) Whereas

10) Y ke [X = Y], whatever X may he, 15) ~(X->Y) Y,

it is not the case that - it is not the case that

11) B E [if A then B], whatever 4 may be. 16) [it 1s not the case that (if A then B)] F it is not the case that B.

For example, 1t is claimed that the following is invalid:

17) It is not the case that, if I go to the party tonight, [ shall get
drunk tonight. So I shall not get drunk tonight.

(e) Whereas

18) (X =>=Y), Yk -X
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it is not the case that
19) [if A then not-B, B] k not-A.
For example, it is claimed that the following is invalid:

20) If it rains, then it will not rain heavily. It will rain heavily. So
it will not rain.

(f) “If” is not transitive, whereas “—"" is. By the tansitivity of “—" is
meant the following:

2l) X2V, Y>ZRp X—> Z

The non-transitivity of “if” can be analogously represented by the claim
22) if A then B, if B then Cﬁ__jf A then C.

This is said to be established by-/thc invalidity of arguments like:

23) If Smith dies before the election, Jones will win.
If Jones wins, Smith will retire from public life after the
election.
So, if Smith dies before the election, he will retire from public
life after the election.

(g) Whereas

24) X&Y) 2 Z Xk Yo Z

the alleged invalidity of the following example purportedly shows that
the analogous fact does not hold for English:

25) If this room is getting warmer and the mean kinetic energy
of the molecules of its contents remains the same, then the
scientific world will be astonished.

This room is getting warmer.

So if the mean kinetic energy of the molecules of this room’s
contents remains the same, then the scientific world will be
astonished,

In other words, it 1s claimed that

26) [if (A and B) then C, A] f if B then C.
(h) Whereas
27) (X =Y b (X & Z) = Y, whatever Z may be,

the alleged mvalidity of the following example purportedly shows that
the analogous fact does not hold of English:

28) If I put sugar in this cup of tea it will taste fine.
So, if I put sugar and also diesel oil in this cup of tea, it will
taste fine.

In other words, the claim is that

29) [if A then B] ¥ [if (A and C) then B], whatever C may be.
(i) Whereas

30) ke (X— V) v (Y X,
it 1s not the case that

31) [ Either (if A then B) or (if B then A).
Suppose that Peter says that there will be a third world war and
Quentin denies this. Then it seems that both “If Peter is right, then so
is Quentin” and also “If Quentin is right then so is Peter” are false, so

that substituting these sentences in (31) leads to a falsehood (cf. Read
[1988], pp. 23-6).
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One who would defend the view that “if” or “if . . . then .. ” are
truth functional against these charges will need some impressive
resources. They will include the notion of implicature, mentioned, but
not yet discussed.

I offer no separate discussion of the correspondence between “3”

and “if and only if™.

6 Implicature
How is one to tell whether, for example
1) Jane Austen was buried at Winchester and died in 1817

1s true or not (cf. 4.17))? Clearly it would help to know where and
when Jane Austen died. There can be no general answer to how we
know things like this, but let’s pretend we do know that (1) correctly
specifies the place and date of Jane/Austen’ death. It is debatable
whether this is enough to answer the question of whether (1) is true.

One way to proceed is to imagine someone addressing this remark
to us. The thought irresistibly presents itself that there is something
wrong. But does what is wroeng consist in the remark failing to be
true?

There are all sorts of ways in which a remark can sound “wrong”
even if it is true; and sound “right” even if it is false. On being intro-
duced to an ugly person, it would be wrong — morally wrong — to say

2) You are without question the ugliest person I have ever met,

even if (2), as uttered in the circumstances, would be a literal truch.
Now suppose that someone enquires whether you know anything
about birds, and you wish to convey, in as graphic a fashion as pos-
sible, that you know next to nothing. You say

3) I can’t tell a crane from a canary.
This, we shall suppose, is not true. Still, it can be a perfectly proper

thing to say — a permissible, and readily understood, exaggeration. No
one would take you quite literally.
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The conclusion is that the truth of a remark is neither necessary
nor sufficient for it being a right and proper one.

It is possible to convey something without strictly and literally saying
it. By uttering (2) you convey that you care nothing for the other
person’s feelings, though you do not say this. What is right about (3)
is that it correctly conveys that you know next to nothing about birds.

The distinction is made even more graphically in a famous example.
H asks S his opinion about Joness qualities as a philosopher. (Jones is
a student of S5, and H has every right to know S’ opinion.] S replies:

4) Jones has beautiful handwriting

and says nothing further. S conveys that Jones is a bad philosopher, but
he does not say this.

I once asked Gilbert Ryle whether he liked music. He replied

5) I can tell the difference between loud and soft.

Ryle conveyed that he did not like music; but this is not what he said.
In Can You Forgive Her? Mr Bott says to Alice Vavasor:

6) The frost was so uncommonly severe that any delicate person
like Lady Glencowrer must have suffered in remaining out so
long. (Trollope [1864], ch. 28)

Alice knew that Mr Bott knew that Alice had been out with Lady
Glencora, yet Mr Bott had made no enquiry about Alice’s health.
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According to Trollope, Mr Bott thereby conveyed that Alice was not
delicate (and so not upper class). But he did not say this. What is con-
veyed may be false even when what is said 15 true.

The nurse, beaming brightly, announces to the newly delivered
mother

7) Congratulations! It’s a baby.

The nurse conveys (presumably in jest) that there was some significant
possibility of the mother having given birth to something other thar
a baby. But she does not say ths.

H. P. Grice coined the phrase “implicature™ to apply to what, in
such examples, is conveyed but not-said.° A truth may implicate some-
thing false. (7) would normally be an example of this, but any of the
other cases might be examples, in appropriately altered circumstances
This possibility could be exploited by someone wanting to defend 2
truth functional interpretation of (1). On this view, an utterer of (1)
may implicate that the burial occurred before the death, and this may
be false; but all that (1) strictly and hterally says is that the two events
occurred, so it is true. Hence it is not after all a counterexample to
the truth functionality of “and”.

Grice claimed that what he called “cancellability” is a mark of impli-
cature, and will help us differentiate what belongs to mmplicature and
what belongs to strict and literal saying.” If A entails B, then “A, but
not B” will be contradictory. Thus “Tom is a bachelor” entails “Tom is

Grice’s phrase was “conversational implicature”. He distinguished this from

“convenuonal implicature”. Arguably, some of the implicatures associated with the asser-
tion of conditionals (though not, 1 think, conjunctions) should count as conventional
rather than conversational. (See Jackson [1981].) To allow room for this alternative (which
I do not explicitly discuss), I have mostly dropped the qualifier “conversational”.
" In Grice, cancellability is a sign of conversational, bu: not of conventional,
implicature. See previous note. For example, Grice suggested that “and™ and “but™ agree
in expressing the same truth function, but differ in that “but” has some kind of
contrastive conveational implicature (see also below, §9), which is, accordingly, not
cancellable.
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unmarried”, and “Tom is a bachelor, but he’s not unmarried” 15 con-
tradictory. This shows that Tom has to be unmarried, if what 1s strictly
and literally said by “Tom is a bachelor™ is to be true.

By contrast, the following, uttered in the situation we envisaged for
(4), is perfectly consistent:

8) Jones has beautiful handwriting — though 1 don’t mean to
suggest that he is other than an excellent philosopher.

This shows that Jones’s being a bad philosopher, or being thought by
S to be such, is not a necessary condition for the truth of (4), even as
attered in the special kind of context in question.

A defender of the truth functional interpretation of “and” can allow
that in some sentences in which “and” occurs, something mare like
“ind then” is implicated. But cancellability will show that it belongs
to implicature only, and not to what is strictly and literally said. For
example, in the circumstances envisaged for (4.13), one could quite
consistently have said:

9) Mary got married and had a baby, but I'm not willing to pro-
nounce on the correct order of these occurrences.

In place of (1) it would be quite consistent to say

10) Jane Austen died in 1817 and was buried at Winchester, but
I’'m not saying which happened first.

(A plausible conversational background for this case would be one
which the general topic of discussion is cases of people being buried
dlive. One wishes to make clear that one is carefully remaining neutral
on the queston of whether Jane Austen was an example.)

The phenomena we have discussed in connection with “and” can
be reproduced merely by the use of separate sentences. There is little
to choose between (4.13) and

11) Mary got married. She had a baby.

Putting things in this order might well implicate that the correspond-
ing events occurred in that order. But it would be absurd to suggest
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that either of the sentences, or the utterance as a whole, would be false
(as opposed to, say, misleading) if the birth preceded the wedding. That
the same phenomenon can arise in the absence of “and”, and in a
context in which it cannot be attributed to the truth conditions of any
expressions involved, suggests that 1t should not be attributed to the
truth conditions of “and”.

Let us now resume the essential features of an implicature defence

of a truth functional interpretation, applying it to the interpretation of

“and” as expressing the truth function expressed by “&”.

The objector claims that there are cases in which a compound has
a truth value inconsistent with the truth functional interpretation. In
the present case, the allegation is that conjunctions can fail to be true,
even when both conjuncts are.

The defence consists in saying that a sentence which is strictly and lit-
erally true may have false implicatures. The objector, it will be claimed,
has mistaken the falsity of an implicature for the falsity of the sentence
itself — that is, for the falsity of what the sentence strictly and literally says.
So the examples allegedly of false conjunctions with true conjuncts are
really examples of true conjunctions which have false implicatures.

This summary involves some ov;.rg;p]iﬁcations, which would need
to be addressed by a full-scale defence. As we have seen, it cannot be
quite right to say that sentences have implicatures: one test for an impli-
cature 1s its cancellabiity, which shows that what is implicated does not
belong to the contert of the sentence as such. Implicature is deter-
mined by conversational context, and so is not a stable feature of the
sentence, but a feature of its use on a specific occasion, within a given
dialogue. As Grice presents the notion of implicature, the kind of use
liable to generate implicature is-a use (typically assertive) of the whole
sentence; a more cautious deployment of an implicature defence would
have to take into account cases in which the sentence in question is
not asserted, for example, when the sentence occurs within a larger
compound. Granting that “Mary had a baby and got married”, used
assertively on a specific occasion, may be true yet generate a false impli-
cature, a story needs to be told about how something similar can
happen when the sentence is not used assertively. For example, the
following pair might se claimed to differ in truth value:

12) If Mary had a baby and got married, her parents must have
been ashamed.
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13) If Mary got married and had a baby, her parents must have
been ashamed.

In (12), “Mary had a baby and got married” is only a part of the larger
sentence which is used in the whole speech-act: the conjunction itself
is not used assertively, and so cannot generate implicature in the way
Grice typically envisaged. Yet if (12) and (13) differ in truth value, the
natural explanation is that their antecedents can differ in truth value.
The implicature defence would need additional resources to deal with
this argument for the claim that “and”, used as a sentence connective,
does not always express the “&” truth functon.

Despite these difficulties, my own view is that “and”, used zs a sen-
tence connective, does express the same truth function as “&”. The
relation between “if” and “—" 1s more complex.

7 “If": implicature in defence of the truth
functional interpretation

[ envisage two strategies at the disposal of the defender of the truth
functional interpretation of “if”. The first is to exploit the notion of
implicature to try to defuse alleged counterexamples. The second
strategy, deferred until the next section, is to provide direct arguments
for the interpretation.

A defence of the truth functional interpretacon of “if”
more systematic account of implicature. Consider an utterance which,
though true, would give rise to a false implicature. For example,
suppose that Jones really does have beautiful handwriting, and that you
utter (6.4) assertively in the envisaged circumstances. It will be entirely
reasonable for your hearer to infer that you think ill of Jones as a
philosopher. Suppose that in fact you think highly of him. Then, in
uttering (6.4) you have spoken truly, but misleadingly. You should not
have asserted (6.4). In the context, (6.4), though true, had (as 1 shall
put it) a low degree of assertibility. One goes some way to providing an
account of implicature by giving principles which determine features
of an utterance which raise or lower its degree of asserubility.

One relevant feature (suggested by Grice) is that an utterance is
more assertible the more informative it is, relative to the needs of the
conversation. For example, if you are asked where Tom is and you know

requires a
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he is in the library, you should not reply
1) He is eicher in the library or in a lecture

despite the fact that (1) is true. (1) is less assertible, because less
informative, than the equally true

2) He is in the library.

The principle is:

3) The more informative a true utterance is (relative to the con-
versational needs in question), the more assertible it is.

A consequence of this principle is that very uninformative true utter-
ances will normally have very low assertibility.

Let us apply this to the problem for the truth functional account of
if”.posed by (5.10) and (5.11). Consider the argument

4) Ice floats on water. So, if ice is denser than water, it floats on
water,

and the allegation that this argument is invalid (having true premise
but false conclusion), whereas formalizing “if” by “—" yields a P-valid
argument. Then the defence of the truth functional interpretation
using (3) claims that the conclusion is not really false, and the
argument is not invalid. If we think the conclusion is false, it is because
we imagine it being asserted in the context of the propounding of
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an argument like (4). In such a context, the premise is much more
informative than the conclusion, which is very uninformative. Anyone
in a position to use the argument must be in a position to assert its
premise. So (3) has it that, as conclusion of the argument, “if ice is
denser than water, it floats on water” is highly unassertible. If anyone
wrongly thinks it is false, it is because they confuse low assertibility
with falsehood.

One problem with this account is that it is open to question whether
(3) is true. But there is also a more internal problem. Consider

5) Ice floats on water. So, if ice does not float on water, it floats
on water.

Here, again, we have an apparent counterexample to the truth func-
tional interpretation of “if”, for we have an argument which 1s
intuitively invalid, having true premise but false conclusion, but which
would be P-valid were “if” formalized by “—".

However, the same defence cannot be brought to bear on this case
as on (4). For:

6) Fp X (X — X).

In other words, any sentence is equivalent to the material conditional
having it as consequent and its negation as antecedent. Hence in one
good sense of what it is for two sentences to be equally informative,
a sense which the proponent of the truth functional interpretation of
“if” cannot very well despise, the premise and conclusion of (5) are
equally informative. Hence the defence of the truth functional inter-
pretation which relies on (3) cannot be applied here: the conclusion
of (5), if it is as informative as the premise, ought to be no less assert-
ible. This casts doubt on whether the defence of {4) was legitimate. (4)
and (5) appear to pose a common problem, requiring a single solution.
An alternative defence is based on the folowing principle:

7) The utterer of a conditional implicates that he has good
grounds, of certain standard kinds, for his utterance.

Standardly, a conditional is used only when the truth or falsity of the
components is not known. One standard kind of ground is that one
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has good evidence for a generalization of which the conditonal is an
instance. For example, one may well know, from general principles
governing floating and density, that anything denser than water will
sink in water. You may be ignorant of the density of some particular
substance, say bakelite, relative to water. Still, you know from the
general principle that if bakelite is denser than water, it will sink in
water. The defence of the truth functional interpretation based on (7)
has it that many of the apparent anomalies can be explained in terms
of the falsity of implicarures relating to the grounds envisaged for the
conditional.
For example, (4.33), viz.:

If this volume of water is heated to 90° at some time during the
coming year, this volume of water will turn to ice

will be held to implicate that there is, or that the speaker believes there
is, some general connection between heating water and it turning to
ice. Given that there 1s no such connection, the implicature is false.
When people allege that (4.33) is false, they are responding to the
falsity of the implicature. On the assumption that this volume of warer
will not be heated to 90° at any time during the coming year, what
(4.33) strictly and literally says is true, or so the defender of the truth
functional interpretation will urge. The different approaches are marked
by the fact that those who are confident of the faksity of (4.33), unlike
the defender of the truth functional interpretation, feel no need to find
out whether or not its antecedent 1is true.

The style of defence has some plausibility for a number of the’

alleged counterexamples to truth functionality given in §5. For
example, it says something relevant to (5.14), viz.:

It is not the case that if the number three is even then it is prime.
So the number three 1s even.

To serve as a counterexample, it is necessary that the premise be true.
For this, it 15 necessary that

8) if the number three is even then it is prime
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be false. But, the defence goes, what we are responding to when_ we
think (8) is false is merely the false mmplicature thatlbeing even is 1‘n
general a sufficient condition for being prime. This is only an impli-
cature: what (8) strictly and hterally says is true.

There are counterexamples about which (7) has litde to say. It is hard
to see how it could even address the problem posed by (5.23), viz.:

If Smith dies before the election, Jones will win.

If Jones wins, Smith will retire from public Lfe aﬁ:er‘ the elect_ionl.‘

So, if Smith dies before the election, he will retire from public hfe
after the election.

There may well be appropriate general grounds for the premises: for
the first, that it 1s a two-horse race; for the second, the honourable
Smith’s sincere declarations. It seems that only a deternunation to
defend a truth functional interpretation come what may would lead
one to accept that the conclusion is, despite appearances, true. Like-
wise, (7) would appear unable to address (5.20), viz.:

If it rains, then it will not rain heavily. It will rain heavily. So 1t will
not rain.

And it has nothing to say about the sentence discussed in connection
with (5.30):

Either, if Peter is right then so is Quentin, or, if Quentin is right
then so 1s Peter.

Here is one further principle that might serve the cause of defend-
ing a truth functional interpretation of “if ™.
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9) It is conveyed (but not said) that a conditional is “robust with

respect o its antecedent”.

p use Of- Condltlﬂﬂais 15 1n Jﬂﬂd A p - C!
“E. Tinci El.l u. OHENS A ments:
) €EHS !g'u ents: ones

10) If A, then B
A

Therefore B.

For t_h‘;s use to be possible. it must be possible to hold both to the
f:ondluonal, “if A then B”, and to its antecedent, “A”. This means that
:t iz:cls not. to be the case that were one to come to have evidence for
_A , one sA evidence for “if A then B’ would thereby be undermined:
in _‘_:hort, “if A then B” must be robust with respect to “A4”. If a con—v
ditional we_rc‘not robust with respect to its antecedent, then .one could
;;c::*icr use it in a modus ponens argument, for one could not have a
: éf_ngfkizfe?;:37;}}]1‘;?9;;‘.’ki support both of the needed premises.
i ; J; Lewis [1986b] — postscript to Lewis
[iozcgzplsoasz :i:camp]c of failure ul“ robustness in a different connec-
January T am convinced that:

11)  John will finish his book by April, or at any rate by May.
If [ learn in June that the book is still unfinished, and hence infer
12)  John did not finish his book by May,
[ do not combine (11) and (12) and go on to infer
13)  John will finish his book by April.

Rather, I abandon (11). We can express the phenomenon by saying

lh respect to th(. fal'“ Of its se Dlld
W1t S€C

Let us apply (9) to the allegedly invalid pattern of argument (5.8):

A E [if not-A then B], whatever B may be.

R

. D

I 1 used this to establish a conditional, it would not be robust with
respect to the antecedent. For to use the argument in this way depends
upon having good evidence for “A”. Hence, subsequently acquiring
evidence for the antecedent of the conditional would lead me to
abandon the conditional, rather than use it to infer B. We are invited
to conclude that arguments of this kind are valid, though as the con-
clusions will be very fragile indeed with respect to their antecedents,
by principle (9) they will have very low assertibility. Confusing low
assertibility with falsehood, we wrongly think the conclusions are false,
and so think that the pattern of argument is invalid.

An interesting application of (9) is to (5.20). However, 1t is far from
clear that (9) could deal with all the alleged counterexamples: (5.23)
and (5.30) again appear to be resistant.

Perhaps what is needed is some combination of the principles we
have discussed, supplemented with further principles at well. But you
may be impatient: isn’t all this rather ad hoc? And in any case, how con-
vincing is the crucial claim that we mistake low assertibility for false-
hood? Let us ask ourselves not whether we would be happy to asser!
the sentences having low assertibility but whether we would happily
believe what they say. How could assertibility enter into belief? Yet we
are inclined to suppose, for example, that even if we believe that A it
does not follow that we are in error if we fail to believe that if not-4
then B, with respect to every B. It is not obvious that the case against
the truth functional interpretation essentially involves thinking of par-
ticular assertive utterances of conditional sentences, as opposed to think-
ing of how things are, and ought to be, with conditional beliefs.
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It 15 hard to find neutral ground from which to assess these issues.
If they can be treated adequacely, it will be on the basis of comparing
the truth functional account of indicative conditionals with alterna-
twves. [ turn now to the second strategy available to the defender of
the truth funcoonality of “if ™.

8 “If": direct arguments for the truth
functional interpretation

I shall consider two direct arguments for the truth functionality of “if ™.
They both proceed by making claims about the validity of argument

patterns involving “if”, differing only in which argument patterns they
select.

(1) The first argument
The following argument appears valid:

1) Either the buder or the gardener did it. Therefore if the gar-
dener didn’t do 1it, the butler did.

Suppose, as is natural, that the first premise is equivalent o
2) (the-buder did it) v (the gardcner did it).

Then it is equivalent to
3) (the gardener didn’t do it) — (the butler did i7).

Replacing the premise of 1) by (3), the following ought also to be
valid:

4) (the gardener didn’t do 1t) — (the butler did it), therefore if the
gardener didn’t do it, the buder did.

s g s
Table 2.3

A B If A then B
T T

T F I

F T

F F

Assuming that this holds generally as a matter of form, and is inde-
pendent of the particular subject matter of gardeners and butlers, then
we can conclude

5) Any sentence of the form “A — B” entails the corresponding
sentence “if A then B”.

It is generally accepted, and seems in any case obvious, that

6) Any sentence of the form “if A then B” entails the corre-
sponding sentence “A — B”.
(5) and (6) together ensure that “—" and “if”
they ensure the truth functionality of “if”.
The most promising way to avert the conclusion of this argument
is to deny the validity of (1) (cf. chapters 3 and 5.2 for views which
waould underwrite this denial).

" are equivalent, and thus

(2) The second argument

First premise:
7) A,if A then B | B.

This is the principle of modus ponens, and is generally uncontested.

It ensures that a true antecedent and a false consequent is enough for
a false conditional. If we imagine trying to construct a truth table for
“if” on the lines of the truth tmable for “—", this fact secures the
correctness of the second line of the truth table (see table 2.3).
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Second premise:
8) If[A,,...A, B EC]then [4,,...A4, Fif B then C].

This ‘is a more controversial premise. It says, in effect, that if we have
a valid argument for a conclusion, any one of the premises can be
dropped, provided that it is made the antecedent of the conditional
wlms_e consequent is the original conclusion; and then the reduced
prc_::ryses will entail the new, conditional, conclusion. Let us take this
principle, which might be called that of “conditional proof’, on trust for
the_ moment, and show how it would establish the re;nlainillg prop-
erties needed for the truth functionality of “if”. Later we shall see how
one might argue for the principle of conditional proof itself.
Let us recall two results from chapter 1: (1.6.5), viz.:

If[A,,... A, F C] then [A,,... A, B E C], whatever B may be
and (1.6.7), viz.:

If Cis among the A, .. .. A thieii [Ay, - <y EC)
As a special case of the latter, we have

9 BEB.
So, using (1.6.5), we have

10) B, A F B

So, by (8), we have

11) B [ if A then B.

This Qmws that a true consequent 1s sufficient for a true conditional
establishing the first and third lines of the table. Our table now becomes
table 2.4. | -

-
Table 2.4

A B If A then B
T T T

T F F

F T T

F F

Table 2.5

A B If A then B
T T i 5

iy F F

F T T

F F T

Another result from chapter 1 is (1.6.8), viz.:
If [(Ay, . . - A) H. then [4;, ... 4, E B|, whatever B may be.

This says that if the premises of an argument are inconsistent, then the
argument is valid, no matter what its conclusion is. Hence we have:

12) B, not-B F A.
So by (8):
13) B E if not-B then A.

This establishes that the falsity of the antecedent 1s enough for the
truth of a conditional, and so establishes the third (again!) and fourth
lines of the table. We now have the complete table for “if A then B”
(table 2.5). We can conclude that (7) and (8) between them entail that
English conditionals expressed by “if ... then .. .” are truth functional,
and express the same truth function as * 3" (cf. Hanson [1991]). The
question now is whether (7) and (8) themselves can be justified.
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(7), expressing modus ponens, is hardly ever questionzd, so | shall
assume that we can accept it without further ado. (8), the principle of
conditional proof, is more controversial, so let us see if we can find an
argument for it. It will be easier if we abbreviate A4, ... A" as “A”,
and so write (8) as follows:

14) if [A, B | C], then [A F if B then C].

The antecedent of this conditional means (using an equivalent of the
definition of “F” in chapter 1.3):

15) It is logically necessary that,if A and B are true, then so 15 C.

So:

16) It is logically necessary that, if A 1s true, then, if B is true, so
is C.

So:

17) It is logically necessary that, if A is true, then if B then C is
true.

=

But this means:
18) A E if B then C. QED.

The principles of reasoning involved seem to be modest. But they have
been firmly resisted by theorists who contest the truth functional inter-
pretation of “if”. Unul-we examine alternative theories of “if”, our
conclusion has to be simply that such theories will have to provide

good reasons for thinking that the reasoning (14) to (17) above 1s
unsound.

L
4
EE

i =i

We can summarize the conclusions of §5 and §8 as follows: there
are apparently compelling arguments for the conclusion that “if” is not

truth functional, and apparently compelling arguments for the conclu-
sion that it is. Appearances must deceive. Some attempts to say how
they deceive are considered in chapter 3.

In considering the use of P-validity in the investigation of vahdity
in English, we will explore the consequences both of “if " being truth
functional and of it not being truth functional.

9 Non-truth functionality in English

To deepen understanding of claims to the effect that some English
expression Is a truth functional sentence connective, let us examine
claims o the effect that an expression is a sentence connecrive, but one
which is not truth functional.

(1) John believes that

This expression seems to be syntactically like “not™: it seems to be a
unary sentence connective, taking a sentence like “the earth is flat” to form
a new sentence, “John believes that the earth s flat”. So the expres-
sion appears to function as a sentence connective (contrast chapter
4.16). If it is a sentence connective, it is certainly not truth functional:
John may have both true and false beliefs, so the truth value of “John
believes that A” is not a function of the truth value of “A”.

(2) Because

On at least some occurrences, “because” seems to function as a binary
sentence connective (one which takes two sentences to make a sentence).
For example

1) John shot Robert because Robert betrayed him.

If we take this appearance at face value, the straightforward response
is to see “John shot Robert” (abbreviate to A) and “Robert betrayed
John” (abbreviate to B) as the two components, in which case we are
forced to regard “because”, thus used, as non-truth functional.
This view could be vindicated by attempting to construct a truth
table in which we envisage various theoretically possible truth
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Table 2.6
A B A because B
T T 2
il F F
F T F
F F F

values for the components, and ask, with respect to each, whether
(1) would then be true or false (@ble 2.6). A necessary ‘condition
for the truth of “because” sentences is the truth of both éotilpone|1tq
But this is not sufficient. If it were, the result of inserting “bccause’;
between arbitrary truths would always be a truth, and this is plainly
not so.

Frcg-e ([_1892b1. pp. 76—7) suggested that “because™ sentences are
truth functional, but are not a truth function of the components we
have so far identified. Discussing the sentence

2) Beca ice 1s les i
) use ice is less dense than water, it floats on water,

bc suggested that there is a concealed component, in addition to “ice
is less dense than water” and “ige floats on water”, namely

3) Whatever is less dense than water floats on water

o

T—

The truth function is simply that of conjunction, applied to the three
components. |

A dl[hc:_ﬂty with this suggestion (and 1 think the difficulty is in-
superable) is that there is no systematic way of cliciting the concealed
component. What stands to (1) as (3) does to (2)2 It would be absurd
to suggest that (1) entails that whoever Robert betrays shoots him, or
that whpcvcr bezrays John is shot by him, or that whoever betrays
anyone is shot by the betrayed. -

e

A more promising suggestion 13 that “because’ 1s not really a sen-
tence connective at all, but rather functions, somewhat analogously to
“therefore”, to mark an act of inference. We saw in chapter 1.5 that
something like “A therefore B’ cannot be evaluated as true or false.
Rather, we have to ask whether the argument thereby presented is
valid. “Therefore” is not a sentence connective, since what 1s produced
by placing it between two sentences is not itself a senfernce, something
capable of having a wruth value. Similarly, perhaps “hecause’ forms not
a sentence, but something more like an argument. (Very often, as m
(1), one would be expected to evaluate the argument by inductive

rather than deductive standards.)

How could this suggestion be tested? One relevant point is that
appear not to operate in the

certain complexes containing “because”
way one expects of genuine serifences. For example, if ¢ 1s a sentence
connective, then “if A, then (B ¢ Q) s a conditional, and on every
account of conditionals neither the truth of B, nor of C, nor of B ¢
C can be necessary for the twruth of the conditional. But consider

4) If John comes to the party, then (Mary will leave because she

has quarrelled with him).

It would seem that (4) 1s true only if Mary has quarrelled with John,
and this would be hard to explain if “hecause” were a sentence

connective.

(3) But

[ hold that “but” differs in meaning from both “and” and “&”. This
does not show that “but” does not express the conjunction truth
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function, for there can be differences of meaning which do not
impinge on truth. When “but” functions as a sentence connective
(which 1t does not always do) it expresses precisely the conjunction
truth function — that expressed by “&”.The only doubt is whether the
truth of both A and B is enough for that of “A4 but B”.This doubt 1s
assuaged by the reflection that it is correct to infer from the falsehood
of “A but B” that at least one of A, B is false.

The additional component in the meaning of “but”, as opposed to
and”, is reflected in the fact that one who asserts that A but B rep-
resents himself as supposing that in the context there is some contrast
between the truth of A and that of B, something surprising, poignant,
or worthy of special note or emphasis in the fact that both are true,
Sometimes the element of surprise, or whatever, derives from A itself]
as in the stock example “She was poor but honest”. Sometimes it
derives from something else, as in “The best smoked salmon comes

from Scotand but unfortunately it’s rather expensive” (cf. Jackson
[1981], §3). X

13

(4) When

Consider

5) When beggars die, there are no comets seen.

The following argunjent might be used to show that “when”, on such
an occurrence, 1s a niin—truth functional sentence connective: “Beggars
die” and “There are ho comets seen” are both declarative, indicative
sentences, capable of being used self-standingly, and each evaluable
for truth and falsehood. So “when” is a sentence connective. But it is
not truth functional, since the truth value of the two components
leaves undetermined the truth value of the whole. Equally, it fails the
substitution test. If (5) is true, it does not remain so when “Comets are

seen” replaces “Beggars die”, yet these components have the same truth
value.

2= INOM=LTULIT TUncuuiiciiLy il crigusi [

The argument is fallacious, for, as they occur in (5), “Beggars die
and “There are no comets seen”, are not genuine self-standing sen-
tences. (5) means something like

6) Any time at which beggars die is not a ume at which comets

are seen.

Here there is no plausibility to the idea that there are two sentential
components. Used self-standingly, “Beggars die” means something like

7) Every beggar dies sometime;
and “There are no comets seen” means something like
8) No comets are visible now/ever,

context determining the choice of “now” or “ever”. It is plain that this
is not what the expressions mean as they occur in (5).

“YWhen”, as it occurs in (5), is thus not an example of a non-truth
functional sentence connective, since in that occurrence it is not an
example of a sentence connective (cf. Frege [1892b], p. 72). This does
not preclude there being other sentences in which it is a genuine
sentence connective.
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10 From P-validity to validity

Logic is the study of reasoning, and of one vital feature that reasonin
should possess, namely validity. There are two ways in which the 1arf
guage P may help us to understand validity in English: first, it ma
enable us to attain useful generalizations about validity in Engiish ang
offer ways of testing for validity in English in doubtful cases; scco’ndl ;
the definition of P-validity may have virtues lacked by th‘e ori in:i
definition of validity in chapter 1. ¢

In §3 we discussed some ways of formalizing English arguments, but
we left two questions with at best incomplete answers. One was: \:vhat
can be-inferred from the fact that an argument’s logical form-is P-
valid? The other was: what can be inferred from the fact that an argu
ment’s logical form is not P-valid? =

With some qualification, the answer to the first question is that one
can infer the validity of the English. What we have to show is that if
a P-argument ¢ is P-valid and is an adequate formalization of an English
argument w, then y is valid.

The adequacy of the formalization ensures that, where ¢’ is the argu-
ment recovered from ¢ by applying the correspondences associated
with the formalization, ¢” says the same as y. The notion of “saying the
same” that is required hers is that the sentences of ¢” should have the
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same truth conditions as the corresponding sentences in w. Validity can
be defined in terms of truth conditions, and if two arguments are
related as w and ¢” then, necessarily, both or neither is valid. So it will
be enough if we can show that if ¢ is P-valid then ¢" is vahd.

A necessary condition for there being any adequate formalizations
is that the P-connectives make the same contribution to truth condi-
tions as the corresponding English expressions. We saw that this was
doubtful in the case of “—" and “if". Let us suspend this doubt for
the moment. Then the following argument establishes what is needed:

1) ) Suppose ¢ 15 P-vahd.

(i) Then every interpretation upon which the premises of ¢
are true is one upon which the conclusion is true.

(i) Hence whatever may be the truth values of the com-
ponents of ¢’, if the premises of ¢ are true, so is the
conclusion.

(iv) Hence, of logical necessity, all the conditions under which
the premises of ¢” are true are conditions under which its
conclusion is true.

(v) Hence, the truth conditions of the premises of ¢” are con-
tained within those of the conclusion.

(v) is equivalent to the claim that ¢ is valid, in the sense of E.

One crucial step is from (i) to (). This essentially requires that
every English expression in ¢’ corresponding to a constant in ¢
expresses the same truth function as the P-constant. Those who dispute
that “if” is truth functional will dispute this step.

Another crucial step is that from (i) to (iv). The former makes no
explicit mention of logical necessity, the latter does. How can the intru-
sion of this notion be justified?

Consider a very simple argument, like

2) Either John is happy or Mary is. But John is certainly not happy.
Therefore Mary is happy.

No doubt there are all sorts of intrinsically different conditions under
which the premises are true. For example, John's unhappiness might
stem from frustrated ambition, misfortune in love, or whatever. (i1)
appears not to allude to all these possibly different conditions, yet (iv)
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does: it speaks without qualification of all the conditions under which
the premises are true.

Conditions, like anything else, can be classified either coarsely or
finely. It is not that (iii), as applied to (2), fails to speak to some con-
ditions under which the premises are true; rather, it classifies these con-
dinions rather coarsely. In this example, they in effect fall into a single
category: those in which “John is happy” is false (as required for the
truth of the second premise), and in which “Mary is happy” is true (as
required for the truth of the first premise, given what is required for
the truth of the second). However the conditions in this category may
vary, they all have the common property of verifying the conclusion
Hence all the conditions — all logically possible conditions — under
\,?'hich the premises are true are conditions under which the conclu-
sion is true.

I£“if” is not truth functional, (iii) does not follow from (i1). We will
continue to assume that, even so, “if” entails “—”, and that it is only
the converse entailment that fails. In other words, an “if” sentence it
stronger than the corresponding “—” sentence.

There are two cases, which have to be treated separately:

() The English argument contains “if” at most in the premuses. I
this case, the inference from P-validity to validity goes through. The
reason is that the P-premises will be weaker than the English premises,
and strengthening an argument’s premises cannot invalidate it (cf. 1.6.5).'

.(b) The English argument contains “if " in the conclusion. This divides
mto a number of subcases, depending on whether “if” is or is not the
dominant connective. Let’s just consider the case in which it is. Then
the P-canclusion is weaker than the English conclusion. That the P-
premises establish a weaker conclusion leaves open that they might not
be strong enough to establish the stronger one. So there is no correct
inference frorg_f:validity to validiry.

_ Iffa P-argument is invalid, there are three possibilities for the valid-
ity of the English argument:

3) Itis valid in virtue of its P-logical form.
4) It is valid, but not valid in virtue of its P-logical form.
5) It is invalid.
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I shall illustrate these possibilities 1n turn.

The first possibility is illustrated by (3.8): we saw that the formal-
ization of an argument which is not only valid, but valid in virtue of
its P-logical form, may be adequate yet invalid, through failing to be
deep enough. In general, any argument with n premises can be for-
malized by an invalid P-argument which uses n sentence letters to
correspond to the premises, and a further distunct letter to correspond
to the conclusion.

The second possibility, (4), 1s illustrated by (3.19):

All football supporters are interested in sport. Some football
supporters are hooligans. So some hooligans are interested in sport.

The argument is valid, but its validity depends upon expressions which
are not P-logical constants, “all” and “some”.
The third possibility, (5), is illustrated by (3.14):

If you are good at mathematics, you will find logic easy. But you
are not good at mathematics. So you’ll find logic hard.

P-logic offers us, naturally enough, no way of differentiating
between cases (4) and (5), so the strongest conclusion we can reason-
ably draw from the P-invalidity of the deepest P-formalizauon we can
find is that validity in virtue of P-logical form is a property which the
formalized English argument lacks.

The definition of validity offered in chapter 1 used a notion which
could do with elucidation: that of it being logically impossible for all the
premises to be true, yet the conclusion false. The definition of P-
validity dispenses with this notion, and employs instead the notion of
interpretation.
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'"Gencralizing from the remarks adduced to support the move from
(iii) to (iv) in (1), one way to classify the logical possibilities for the
tf:uth of a sentence dominated by a truth functional sentence connec;
tive is according to the truth values for the components which deter-
mine the sentence itself as true. All conditions for the truth of the
sentence will be embraced by this classification, though there are finer
F:lassiﬁcations available which this one igneres. The notion of a P-
mtetpretation thus gives a partial elucidation of the notion of logical
impossibility (or logical necessity) used in the definition of validity in
chapter 1. Interpretations mirror logical possibilities. A sentence whose
formalization is true on no interpretation represents a logical impos-
sibility. A sentence whose formalization is true on all imerpretat?ons
represents a logical necessity.

Wc can draw a stronger conclusion: if an English argument’s for-
malization is valid, the argument itself is not merely valid, but formally
s0. This is because its validity depends only upon the meaning: of the
logical constants (the expressions corresponding to the P-connectives)
and the pattern of occurrence of the sentences. ‘

‘A traditional aim of logic has been to render mechanical the deter-
mination of the validity of arguments. P satisfies this aim. Cne can
construct truth tables to check mechanically for the P-validity of P-

arguments. There are also many computer programs which will do the
same job.”

Finally, Ep has the general properties ascribed to  in chapter 1.6.

" ;
P is decidable, that is, there exists a decision procedure for it (cf. e.g. Kirwan [1978]

pp- 169 ff).
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Conditionals and probabilities

1 Degrees of confidence

We hold our beliefs with more or less confidence. We may believe with
considerable confidence that we will not win the lottery; though if we
bought a ticket we are presumably not absolutely certain that we will
not win. We may believe we will not die within the week, but it would
be foolish to be entirely confident of this, or perhaps even very con-
fident. We may believe that some outsider will win the race, but evi-
dently the bookmakers are much less sure. |

We display different degrees of confidence towards conditionals.
Suppose there are two urns, each containing a million marbles. Urn
A’ marbles are all white; urn B’ are all white except for one black
one. Suppose you know all this for certain, but do not know which
of these urns is now before you. You reach into it and take a marble,
and don’t look to see what colour it is. You should be certain that

1) If this is urn A, T am not holding a black ball

and that

2) If | am holding a black ball, this 1s urn B.

But what about:

3) If this is urn B, I am not holding a black ball?

Perhaps one should not be certain of this, but it seems one ought to
have a very high degree of confidence in it, for there is nearly a million
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‘o one chance against “I am not holding a black ball” being false, given
that “This is urn B” is true (cf. Appiah [1985], p. 172).

Facts (or apparent facts) about our degrees of confidence in condi-
ionals can be used to provide a further argument against the view that
English conditionals are properly formalized by “_3”_ that is, that they
are material conditionals. Suppose I have no confidence in winning the
lottery. It seems consistent to be, in addition, very unconfident in the
following:

4) If [ win the lottery I will not pay off the mortgage.

On the contrary, the first thing I would do with a lottery win 1
eliminate the mortgage. These degrees of confidence are hard to
explain on the view that conditionals are material conditionals.

5) (I will win the lottery) — (1 will not pay oft the mortgage)

has an antecedent which 1 think is almost certainly false, and so |
should think that (5) is almost certainly true (since the falsity of the
antecedent of a material conditional is enough for the tuth of the
conditional itself). This conflicts with my apparently reasonable lack of
confidence in (4) (cf. Edgington [1997], p. 106).

The systematic study of degrees of confidence began with an
interest in betting, and a point similar to the one just made in con-
nection with (4) and (5) can be made in this context. Betting lends
itself to the assignment of numbers to measure degrees of confidence.
How confident should you be that the die will land 6? There are just
six possibilities, and nothing to choose between them, so the right
answer appears to be 1/6. How confident should you be that

6) If the die lands with an even number, it will land 62

There are three ways in which it can land with an even number, and
just one of these three is 6, so the right answer seems to be 1/3. How
confident should you be that

7) The die lands with an even number — it will Jand 67

There are only two ways in which (7) can be false: by the die landing
2 or 4. On all four other possibilities (7) is true. So one should have
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a_degrct of confidence of 4/6 = 2/3.This is double the degree of con-
fidence appropriate to (6), which would make it hard to explain how,
as the material conditional thesis claims, (6) and (7) could have the,
same truth conditions (cf. Edgington [1997], p. 106).

‘ This chapter explores degrees of confidence appropriate to condi-
t:ona!s, and the upshot for logic and for the truth conditions of
conditionals. The initial seed of this approach was sown by Frank
?Kamsey in the 1920s, and it was developed in detail by Ernest Adams
in the 1960s and 1970s and more recently by Dorothy Edgington

2 Conditional probability

'The crucial notion is that of conditional probability. We will work towards
it from the notion of a possibility space. We can represent the fact that
someone considers the chance of a die landing an even number to be the
same as that of it landing an odd number, and that both these chances are
1/2, by the picture shown in figure 3.1. The main rectangle represents
the whole of the “possibility space” relative to the proposition “the cli:;
&andﬁ even’.’: it encloses all the possibilities. Its parts, marked “even” and

not even”, occupy the same vertical distance (i.e. height). If we associ-
ate the whole height with 1, then the parts will each be associated with
0.5 (or.50 per cent), representing the fact that the two possibilities which
have been distinguished are considered equally likely, and between them
exhaust the space: the chance of the die landing an even number = the
chance of the die landing an odd number = 1/2. Each of the smaller rec-
t:j_n_glcs could be subdivided into three equal parts, to reflect the proba-
bl_hty,_for each of the six numbers, of the die landing that numberp

Is it ‘really a matter of chance which side the die lands? Isn’t i; reall

determined (though in ways we don’t know) by how it is thmwn?Thi};
may be so; but the notion of “chance” or “probability” to be disc;usseél
in this chapter is quite consistent with this view. It makes no claim to
apply directly to how things are, but only to degrees of confidence or

even

not even

(i.e. odd)

Figure 3.1

belief in how things are. If in the present discussion [ say that the
chance or probability of the die landing an even number is 0.5, am
to be understood as saying that some unspecified but rational person
considers the likelihood of this being so to be 0.5 or 50:50. We could
express this by saying that, for this person in this state of information,
“Pr(the die lands an even number) = 0.5”. One sign that a person has
this degree of confidence is his betting behaviour: for example, he can
be expected to regard a bet on heads in which he pays a dollar if he
Joses and otherwise wins two dollars as attractive, and one in which
these figures are reversed as unattractive.

Subjective degrees of confidence, represented by expressions of the
form Pr(A), can be evaluated as correct or Incorrect, rational or irra-
tional. For example, a person who thinks the die is not biased 1s irra-
tional if, in addition, his beliefs can be described by “Pr(the die lands
an even number) = 0.75".

The method of representation incorporates some of the mimmum
principles of rationality, for example: “Pr(d) = | - Pr(not-A)”. 1f you
believe it almost certain that John will come (call this A) then you
should regard it as extremely unlikely that he will not come. Figure
3.2 makes plain that the values of A and not-A must sum to 1 (the
total height of the possibility space). Certainty in A would be repre-
sented by making it fill the whole space, leaving no room for —A.

We can juxtapose possibility spaces for distinct propositions in a way
which reveals the relations between them. For example, suppose 4 and B
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A A not-B
not-A B
not-A
Figure 3.2 Figure 3.3
are contradictory, and tha this is reflected in a subject’s degrees of belief. ).
The situation can be represented by figure 3.3. R eading horizontally, the A not-B : ‘
idea is that the possibilities in which A holds are just those in which not- : x
B holds, and those in which not-A holds are just those in which B holds. '
We are not only more or less confident about simple propositions, A
like whether John will come back today, but also about complex ones, B : Y
like whether John will come back and it will rain, and whether John Y
will come back if it rains. We can use the diagrams to doehowie | 20909220 € ¥ AT
degrees of belief in the more complex are related to degrees of belief w
in the less complex. Suppose I believe that A is quite likely and B G not-B i %
significantly less so. One way for this to be so is represented by the 4
diagram in figure 3.4. In order to represent some relationships between
A and B, the probability assocnted with not-B has had to be displayed Figure 3.4
non-contiguously: it is the sum of the heights labelled not-B (x + 2).
The significance of the horizontal juxtaposition in the representation _ _ ; _
of degrees of belief can be explained by example: The totality of the B height has horizontally matched A height; so
- the probability of A given B is 1; equivalently, the probability of A
The height y represents the probability associated with “4 and B”. conditional “Iifm B is 1.In condensed form:
The height x + y + w represents the probabulity associated with 4 PK(ALB) =1. o L ) )
sl dlsn woith “A cc B Alternative formulation: in all the possibilities in which B 1s true, so
The probability associated with “A4 or not-B” is 1 is A. So on the supposition that B, A is certain (though, as the height
' of not-A shows, in the absence of that suppesition it is not certain).
The probability of P given Qs the proportion of the Q height with Consider the not-B height (x + z). The majority of it has horizon-
horizontally matched P height. In figure 3.4: tally matched A height (x + w). (The part of its height not having
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horizontally matched A height is only (z — w).) So the probability
of A conditional upon not-B is greater than 1/2:

Pr{A|not-B) > 1/2.
Alternative formulation: On the supposition that not-B, our confi-
dence in A would be measured as the proportion of the cases in
question in which A is true to all the relevant cases. This ratio is
(w + x)/{x + 2), and is more than a half.

In calculating the size of the conditional probability of P given Q,
one pays no heed at all to not-Q: a conditional probability is the prob-
ability of a proposition on a supposition, so only the supposition, and
not its negation, is relevant.

The explanation takes for granted that one cannot believe to be true
a proposition which one is certain is not true. There is no such thing
as the conditional probability of a proposition given some proposition
assigned probability zero. This is encoded in the diagrams: we are to
calculate Pr(4| B) by taking the possibilities in which B,and comparing
them with those in which A also holds. The procedure is inapplicable
if there are no possibilities in which B; that is, if B is represented as
having zero height.

Conditional probability is closely related to the probability of con-

junctions, in a way that has sometimes been used to offer a definition
of it:

1) if Pr(4) > 0, Pe(B| A) = Pr(B & A) + Pr(A).

One cannot challenge the equation; but one can question whether it
provides a useful definition of conditional probability. For how are we
to understand the probability of a conjunction? A standard answer is
given by the equation:

2) Pr(B & A) = Pr(B|A) x Pr(A), if Pr(A) > 0.

We could either take conditional probability as a primitive notion
and use it to define the probability of a conjunction, or take the prob-
ability of a conjunction as primitive and use it to define conditional
probability. The former seems the preferable option. To use (1) as a
definition of Pr(B|A) would imply that there can be no such thing as
Pr(B| A) if there is no such thing as Pr(A4). However, we may assign a
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conditional probability even when we do not assign any probability to
the components. We may think that

3) Pr(The streets in Moscow are wet)| (it 1s raining 1n Moscow)

is close to 1, while being unwilling to assign any definite pmbabilities:
to “The streets in Mascow are wet” or to “it is raining in Moscow’
or to the conjunction of these. What one is ccenfident of 1s thgt, sup-
posing that it is raining 1 Moscow, the chance of the streets being v\tet
is high, that is, high relative to the supposition, whatgver the pmhab\l—
ity of the supposition may be. This means that there is such a thing as
Pr(B} A) even when there is no such thing as Pr(A); so (1) would not
be a useful definition in the sense of one which we would always or
typically use in estimating conditional pr?babilities. _

Conditional probability plays a more fundamental role in our rea-
soning than the probability of a conjuur;tinn,_[o which (1) acce}'ds a
defining role. It is very common to suppose that SII.ICh—m'Id—SUCh 1S SO,
in order to assess, for example, how to act: supposing I do such-and-
such, how will things turn out? Or supposing such-and-such happened,
what should I do? The notion of how likely one thing is, on the sup-
position of another, belongs with very familiar notions. By contrast, it
is not clear that we have so natural an everyday use for reaching an
assignment of a probability to a conjunction.

3 Probabilistic logic

The conditional probability of B given A seems to express the right
probability fo assign to the conditional “if A then B”. In _considermg
the degree of belief I should assign to “if A then B”, it is ua.t'_lral to
reason: suppose that A; how likely 1t is that B? We can state this as the
following hypothesis:

1) Pr(if A then B) = Pr(B| A).
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Consider (1.3):
If this is urn B, | am not holding a black ball.

Given that you know that just one of the million balls in urn B is
black, it seems right to believe (1.3) with great confidence. The related
conditional probability i1s likewise very high: given that this is urn B,
the chances of holding a white ball are nearly a million to one. One
can arrive at this conditional probability without having assigned any
absolute probability to “this is urn B”.

The assignments of probability claimed in §1 to pose a difficulty for
the view that English conditionals are material conditionals coincide
with what one would expect if (1) were true. It is consistent to assign
a low absolute probability to “I will win the lottery” and also a low
probability to “I will not pay off the mortgage” on the supposition that
I do win the lottery. I suppose, unlikely as it is, that 1 win the lottery,
and I consider what I do; paying off the mortgage presents itself as a
highly likely first step, not paying it off seems most unlikely; so the
conditional probability of not paying off the mortgage, given that I win
the lottery, is low. If (1) is right, this means that [ assign low proba-
bility to (1.4): .

If T win the lottery 1 will pay not off the mortgage.

What matters to the conditional probability of B upon A is not the
size of the probability one awards to 4, but how much of the proba-
bility space awarded to A is also occupied by B.This emerges clearly
with examples like (1.6):

If the die lands with an even number, it wall land 6.

The reasoning given in §1 for the conclusion that one should believe this
to degree 1/3 in effect invited one to suppose the die lands with an even
number, and then to count the rano of those cases in which that even
number is 6 to the totality of cases (the totality, that is, consistent with the
supposition, that is, all the even numbers). This s diagrammatically pre-
sented in figure 3.5. Because a third of the possibilities, given that the die
lands even, are that it lands 6, one should, according to (1) and common
sense, assign 1/3 as the probability of (1.6).

—
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2
4
even
6
odd
Figure 3.5

Typically, our premises when we reason are less than certai‘n, but we
want to reason in such a way as not to increase our uncertainty. If we
believe a proposition to degree 0.75, that is, if we assign it this prob-
ability, then our uncertainty in ic is 0.25. In other w?fds, the Iun—
certainty of a proposition is equal to the probability of its negation.
Not increasing uncertainty is a constraint upon reasoning, and indi-
cates how we can define a notion of probabilistic validity:

2) Anargument Ay, . . . A,; C is probabilistically valid (for short, A,
ARG iff necessarily, the uncertainty of the conclusion does
not exceed the sum of the uncertainties of the premises.

The “necessarily” requires that however a rational person assigns prob-
abilities to the components of the arguments, there can be no increase
in uncertainty. Valid reasoning, according to (2), is all and only reason-
ing which cannot introduce new uncertainty. It can be sho.wn (cf.Adan?s
[1975]) that if we consider a propositional language with no condi-
tionals, the classically valid arguments (those for which Fp holds) are

S
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jl.lst those which are probabilistically valid (those for which |~ holds).
If we now extend the language to include English conditionals, and
we treat their probability as the corresponding conditional probability
as (1) commends, and treat (2) as the right account of validity, we get
a logic which departs from the classical: let us call it pmbab:’!is;ir logic.

o e

In the remainder of this section, we will consider some of these
departures. I_n particular, we will see whether some of the argument
patterns which presented problems for the view that English condi-

tionals are material conditionals are validated in probabilistic logic.
(2.5.7) was:

X Fp [-X = Y], whatever Y may be.
Correspondingly, we enquire whether:

3) A b [f not-A then B], whatever B may be.

(2.5.10) was:

Y ke [X — Y], whatever X may be.

Correspondingly, we enquire whether:

4) B ~ [if A then B], whatever A may be.

To both enquiries the answer is negative: both (3) and (4) are false.

Figure 3.6 shows that (3) is false. The uncertainty of A, that is, the
pro_hability of_not—A, is quite small, but the probability of E,i given ,not-
A is zero, so its uncertainty is 1, so the condition (2) for probabilistic
validity has not been met. If (1) is correct, were we ta reason from A
to “if not-A then B”, we could end up with a conclusion that was less
certain than the premise. For example, [ am pretty certain that 1 wi‘1-1
catch the train (A) and so will be at work on time (B}, but I have zero
confidence that I will be at work on time if [ miss it.
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A B
not-B
not-A
Figure 3.6

Figure 3.7 shows that (4) is false. The uncertainty of B is quite small,
but the uncertainty of if A then B 15 1.

We have already seen (in §1 above) that the view that English con-
ditionals are material conditionals is hard put to explain our apparently
rational assignments of probabilities to conditionals. We can also show
that not all the principles used to argue for the material conditional
treatment are probabilistically valid. This is what one would expect if
the probabilistic view of conditionals provides a genuine and coherent
alternative to the truth functional one.

The first argument (chapter 2.8) for the truth functional interpre-
tation essentially depended upon the following principle:

50 A or B E if not-A then B.
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not-A B
not-B
A
Figure 3.7

The probability of a disjunct is répresented by the net sum of the
heights of the disjuncts (that is, overlapping heights are not counted
twice). In Figure 3.6, the uncertainty of A or B is small, but the un-
certainty of if not-A then B is 1; so the argument in (5) is not prob-
abilistically valid. However, arguments on the pattern of (5) appear
valid, so perhaps we have here a reason to suspect that principles (1)
and (2), which respectively offer a conditional probability account of
the probability of conditionals and a probabilistic account of validity,
do not provide a correct picture of our reasoning with conditonals.
The earlier argument of the form of (5) was given in (2.8.1), viz.:

Either the buder or the gardener did it. Therefore if the gardener
didn’t do it, the butler did.

This seems to be valid, and seems to be so in virtue of its form; so it
seems that such reasoning could not increase uncertainry.

The probability theorist disputes this. Suppose you believe that the
gardener is overwhelmingly the most likely suspect, and you are sure

DT NIV I U e

that if the butler was involved it was simply as the gardener’s accom-
plice (he would not have acted alone). There is nothing irrational about
these assignments of probability. Yet they appear to involve thinking
that the premise of (2.8.1) is highly likely, and the conclusion certainly
false. If this is correct, there is, after all, a reason for thinking that (2.8.1)
is not valid, for if an argument is valid it is not rational to assign high

probability to its premise and low probability to its conclusion.

Other examples suggest that there are invalid instances of the form
in (5), for example:

6) FEither he will throw an even number or he will throw
a 6. Therefore, if he does not throw an even number, he will
throw a 6.

This strikes many as invalid, which would be enough to refute (5).
It is certainly probabilistically invalid. By contrast, a truth funcoonal
theorist will insist that if the premise is true because an even number
is thrown, the conclusion is automatically true; otherwise the premise

is false, so there can be no counterexample. The appearance of in-
validity of (6), according to the truth functional theorist, adds nothing
to the already admitted oddness of conditionals whose antecedents are
known to be false.

The other argument given in chapter 2.8 for the truth functional
interpretation of conditionals was based on the principle of conditional
proof, (2.8.8), viz.:

Iff4,... A, BEClthen{4,,...4, F if B then CJ.

We can show that we can have



- 3 — Probabilistic logic |
e 3 — Londitionals and probabilities E

A not-C
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) not-A ¢
not-A
B —
3 not-B
A not-B
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7) A BRC I
without having
8) A kif B then C,

One way to do so is to consider the instance in which “A v ¢~ replaces
“A” and “not-A" replaces “B*. Since this involves no conditionals, and
since p~ and kp coincide for such cases, we can be confident that we
have a truth of the form of (7). But we have already seen that the
corresponding instance of (8) is false (in the discussion of (2.8.1)).
Other classical principles of validity which hold for “—y» fail on
the probabilistic approach, for example, contraposition (cf. 2.5.19) and :
transitivity (cf. 2.5.22). Contraposition can be represented as: 10}

Transitivity can be represented as:

If A then B, if B then C; if A then C.

the probabilistic invalidity of (10). !ln
was offered to suggest that
lways conform to

U e _ Figure 3.9 demonstrates
| e e c;)%ap[er 2, the following example (2.5.23)

g ment | d nar f €as 1 Wit cO ldlt nais d(_ 5 L a
h 1 10 L
‘_ S ] 2 our ot 1 T O 1g es no

o transitivity:
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If Smith dies before the election, Jones will win.

If_]o_nes v_vins, Smith will retre from public life after the election.

So, if Smith dies before the election, he will retire from public life
after the election.

Some arguments which instanuate transinvity seem valid, for example

. ljl) If the battery’s dead, then the car won't start.

P If t]?e car won't start, then I won’t be able to get to work.
| So, if the battery’s dead, then I won't be able to get to work.

The fact that this argument is not probabilistically valid needs to be
explained by the probability interpretation. If one could show how
_uncertainty could be increased by reasoning in this way, one would
show that it cannot really be valid, however it may appca‘r. One might
also: be able to explain the semblance of validity, perhaps along the
following lines: this argument form s probabilistically valid:

12) If A then B, if A and B then C;1if A then C.

Perhaps arguments like (11) strike s as valid because we are quite happy
to add the antecedent of the first conditional to the antecedent of the
second; 1n other words, we assimilate the form of (11) to (12). Were we
to do this in the case of (2.5.23); we would have the following:

13) If Smith dies before the election, Jones will win.
If Jones wins and Smith dies before the election, Smith wall
retire from public life after the elecuon.
So, if Smith dies before the election, he will retire from public
life after the election.

Many people find the second premise unacceptable, and so would have
no use for the argument.

A seemingly convincing argument concludes that we should not
expect transinvity. The relevant assumptions are:

|
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14) For some 4, B, “if A then B is true even though A does not
entail B (so it is logically possible that A is true yet B false).

15) Any conditional with a possibly true antecedent and a conse-
quent incompatible with its antecedent 1s false.

L= i # . -
. |

Consider the following instance of (10):
16) 1f A and C then A,if A then B;if A and C then B

(putting “A and C” for “A”, “4” for “B” and “B” for “C”). If
dropping a necessarily true premise cannot make a valid argument
invalid, and assuming that “if 4 and C then A” is necessarily true, then
if (16) is vahd so is

17) If A then B;if A and C then B.

Take an instance in which we put “not-B” for “C”. “If A then B” is
to be a rue conditional which does not entail its consequent ((14)
assures us that there is one), so “if A then not-B” 1s possibly true. So
by (15) the conclusion of (17) is false, though the premise is true. So
we must reject the supposition that (16) is valid, and so also the sup-
position that (10) is valid.

We have already noticed an apparent counterexample to the vald-
ity of (17) in (2.5.28), viz.:

If 1 put sugar in this cup of tea it will taste fine.
So, if T put sugar and also diesel oil in this cup of tea, it will taste fine.

The probability theory, as characterized in this section, gives an
account of the degree of belief one should have in a conditional (equal
to the conditional probability of the consequent upon the antecedent)
and tells us how to reason with conditionals (so as not to reduce
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uncertainty, characterized, for conditionals, in terms of conditional
probabilities). [t does not say anything about the truth conditions of
conditionals, which is a topic we turn to later (in §4). Moreover, | have
not presented this theory as saying anything about the conditions under
which conditionals should be asserted. Assertibility will be discussed
briefly now, under the heading of assorted difficulties with the prob-
ability theory.

“(a) Even if the theory gives the right account of degrees of belief, it
is wrong to link this with degrees of assertibility. For example, it may
be urged that even if I allow only a slight chance of (1.3), viz.:

If this is urn B, I am not holding a black ball

being false, I still ought not to assert it.

Although probability theories are sometimes cast in terms of assert-
ibility, this is not essential (and that casting has been avoided here: for
a discussion, see Edgington [1997] p. 101-5). The theorist does best
to admit that the relation between the degree of ones belief and
the appropriateness of assertion 1s a complex issue. There is certainly no
immediate inference from high degree of credence to appropriateness of
assertion, as one can see at once by considering the demands of etiquette.

(b) The conditional probability of B given A is undefined when Pr(4)
= 0. Yet surely we believe some conditionals which have antecedents
we regard as certainly false. I will consider some putative examples.

18) If the longhorns lose, then I'm a monkey’s uncle.

ﬁ—

1' 3 = rigudunus v i .
One who says this represents himself to be as sure that the longhorns will
win as he is that he is not uncle to a monkey, that is, as assigning Pr(the
longhorns lose) = 0. Yet the conditional appears entirely in order.

Options for the probability theorist include (i) saying that this is a
special idiom from which no general lesson can be inferred; (i1) saying
that one who asserts or believes (18) must allow the possibility of the
longhorns’ defeat: (18) expresses, not complete certainty in victory, but
merely very high probability; (iii) having a special rule for the case in
whiclh the antecedent has zero probability, for example, that every such
conditional is to count as certain. ;

The special rule proposal is antithetical to the leir:t of the probabil-
ity theory, and would bring its account closer to the material condi-
tional account. More than one rule is possible, biut if we take (18) at
face value, an appropriate one is: a conditional to whose antecedent I
assign zero probability is one I should regard as! certain. Suppose my
co,nﬁiiencc in A decreases over time,,.ﬁnally reduFi';lg: to zero. As far as
“A — B" goes, this corresponds to gradually increasing confidence in
its trith. But if no part of the A height at the beginning of this process
is ho!tizontally opposite to the B height, then on the probability theory,
if it adopts the envisaged special rule, I start with certainty of the falsity
of “if A then B” and suddenly, as I move from being almost to com-
pletely certain of the falsehood of A, the conditional becomes certainly
true. This is not plausible. An analogous difficulty would affect the
special rule that if Pr(A4) =0 then Pr(if A then B) = 0; and either rule
will have difficulty explaining away the intuition that some condition-
als with certainly false antecedents are true and others false.

A more everyday example than (18) makes the “special idiom”
option less attractive:

19) If someone broke in, they must have repaired the damage
before they left.

This might be said as a way of reassuring a worried homeowner: since
we all know that burglars do not repair the damage they cause, the
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audience is intended to achieve complete confidence that no one broke
in. The audience is supposed to believe the conditional and 50, like the
speaker, assign Pr(someone broke in) = 0.

There are various similar kinds of case in which we seem to have
a use for a conditional with an antecedent we are absolutely certain is
false. I know I am innocent of the murder, which occurred in London.
[n my interrogation [ affirm:

20) If I committed the murder, then I was in London on Tuesday
evening,

IfT can get the police to agree, then their acceptance of my alibi showing
I was in Oxford on Tuesday evening commits them to accepting my
mnocence. In cases like this, I don’t expect my audience already to be
certain of the falsehood of the antecedent. The probability theorist might
see both (19) and (20) as conniving or deferential uses: | adopt for the
sake of argument the degrees of belief of my of my audience, which, at
that point, is non-zero for the antecedent. But it would seem that I can
steadily believe (20), and perhaps also (19), regardless of the rhetorical or
conversational context which makes their utterance natural.

In mathematical reasoning, it is common to introduce assumptions
for reductio ad absurdum, and thesc‘ma}- figure as antecedenss of con-
ditionals. For example, a famous proof that there is no greatest prime
may be represented as starting from

21) If there is a greatest prime, then it is odd.

There seems no question but thar many users of (21) assign zero cre-
dence to the antecedent. While we are no doubt less than certain of
many necessary truths (of logic or mathematics, for example) there
seem to be many of which we are completely certain, and it seems
that this confidence does not prevent us using their negations as
antecedents of intelligible conditionals.

The best response for the probability theorist, in my view, is (o pursue
the notion of conmving or deferential use, an idea mentioned (rather
briefly) by Edgington: a conditional is only used when the speaker or
thinker takes the antecedent to be not certainly false “at least for the
sake of argument, at least temporarily, at least to co-operate with her
audience” ([1995], p. 265). All that is required for there fo be a condi-
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tional probability is that there be a rational non-zero qssignmcnlt ot"a
positive degree to the antecedent. W_e are good at putting ourselves in
the epistemic states of others or in imagmary epistemic states. \I;’:‘ are
willing suspenders of disbelief; we can suppose to be so .\Nh.'l[ we know
not to be so. There would be nothing strange in the 1.de;1 Fh:‘t a ITL{II
description of these activities saw in them pretended or imagined shifts
in our degrees of belief. It is not that when [ suppose that A 1 suppose
that I believe that A, but that seriously entering into the supposition
may also involve rearranging actual degrees of credence.

(6) The final issue for probabilistic logic to be mcntior?ed hc‘:re 15 rh?t
it ought to provide an explanation of why the probability of a.ccmd.p
tional should be equal to the probability of its consequent, given its
antecedent. This is the main topic of §4.

4 Lewis's proof
One possible explanation for why it is that (3.1), viz.

Pr(if A then B) = Pr(B|A),

is that a conditonal “if A then B” expresses some proposition, say X,
meeting the condition that in every reasonable distribution of degrees

of belief,

1) Pr(X) = Pr(B|A).

Having initially identfied X in terms of appropria@ .dcgrccs o_l bt‘.ll{_‘lt,
we might be able go on to determine its tfuth conditions. D_awd Lewis
[1976, 1986] has proved the remarkable fact that, on certain assump-
tions, there is no such proposition X. The proof requires more preci-
sion and some additional material. Many readers wall prefer to skip i,
and take up the thread again at §4(2) on p. 47.
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(1) Details of the proof

A probability function, Pr, i1s an assignment of numbers to all the sen-
tences of the language in accordance with the following rules:

2) 12 Pr(A)>0.
Pr assigns every sentence a number between 1 and 0.
3) If F (A ¢« B) then Pr(A) = Px(B).
Pr assigns logical equivalents the same value.
4) If F (A — —B) then Pr(AvB) = Pr(A) + Pr(B).
l’!: assigns to a disjunction of incompatible sentences the sum
of the numbers it assigns to each disjunct.
5) [’i*(A & B) = Pr(A|B) x Pr(B), if Pr(B) > 0.
If-Pr(B) > 0, Pr assigns 2 conjunction of A and B the product
of the probability of A given B with Pr(B).
6) Pr(A4) = 1 — (Pr(—A)).
The probability of a sentence and its negation sum to 1.
7) If E A then Pr(A4) = 1.

Pr assigns 1 to logically necessary truths.

-

There are 1o constraints on how a probability function assigns numbers
to atomic sentences: there is a probability function Pr, such that Pr,(the
earth is flat) = 0 and also a probability function Pr, such that Pr,(the

eartlll is flat) = 1, and indefinitely many other functions assigning inter-
mediate values.

The claim (3.1) is intended to genenlize over probability functions:
I"fn' any such function, or at least any reasonable one (that is, any func—'
tion w‘hich could represent the way a rational thinker cc;uld assign
probabilities to his beliefs), Pr(if A then B) = Pr(B| A). In his ori ifal
proof, Lewis assumed that reasonable probability functions wou]g be
closed under conditionalization (subsequent work, by Lewis and others, has
shown how to weaken this assumption). The as;sumption is that i,f Pr,

e
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is reasonable and Pr(C) > 0, then there is 2 reasonable function Pr;

such that, for all A4, Prj(4) = Pr(4|C).
For reductio, suppose that “if " is a non-truth functional sentence con-
nective whose meaning ensures that (3.1) holds for any reasonable

probability function. R easonable probability functions satisfy the fol-

lowing condition:
8) Pr((if A then B)|C) = Pr(B|(A and C)), if Pr(A and C) > 0.

Here we find “if A then B” used as a component in a conditional
probability. This is justified by the assumption for reductio: “if A then
B” is a proposition like another, and so can be an instance of a
sentence letter.

To establish (8), take an arbitrary probability function, say Pr. Since
the functions are closed under conditionalization, there is also a func-
tion, Pr,, such that, for some C for which Pr(C) > 0, for all A, Pr(A)

= Pr{A| C).The remainder of the argument for (8) can be set out thus:

9) Pr(B and A) = Pr((B and A)|C) (definition of Pry)
= Pr{A|C) X Pr{(B|(A and C)) (by (5))
= Pry(A) X Pr(B[(A and C)) (definition of Pry)
Pr.(B and A) = Pr(4) X Pr(B|A) (by (5))
= PrA) x Prif A then B) (by (3.1))

Hence

Pr,(A) X Pryif A then B) = Pry(d) x Pr(B| (4 and C))

and so
Pr,(if A then B) = Pr(B| (A4 and C))

which, given the definition of Pr,, and the fact that Pr; was arbitrary,

amounts to (8).
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Now take arbitrary sentences A, B and some probability function

such that Pr(4 and B) > 0 and Pr(4 and not-B) > 0. From (2)—(7) it
follows that

10) Pr(if A then B) = Pr((if A then B) and B) + Pr((if A then B)
and not-B).

Hence by (5)

11) Pr(if A then B) = (Pr((if A then B)|B) X Pr(B)) + (Pr((if A
then B)|not-B) X Pr(not-B)).

Applying (8) to this gives:

12) Pr(if A then B) = (Pr(B| (A4 and B)) X Pr(B)) + (Pr(B|(A and
not-B)) X Pr(not-B)).

This simplifies to

13) Pr(if A then B) = (1 X Pr(B)) + (0 X Pr(not-B)) = Pr(B).

(13) is unacceptable: it says that Yor an arbitrary probability function,
and an arbitrary conditional, the probability of the conditional is the
same as the probability of its consequent. There are plenty of coun-
terexamples. A premise which leads to this absurdity must be rejected,
so Lewis claims that we must reject the assumption that “if " is a non-
truth functional sentence connective whose meaning ensures that (3.1)
holds for any reasonable probability function.

If we are willing to hold on to (3.1) (as Lewis 1s not) it would have
been enough to assume something more general: that conditionals
are propositions, as (1) affirms. By (3.1), if they are propositions they
are ones whose probability is always the conditional probability of the
consequent, given the antecedent. The assumption that they are propo-
sitions is used in taking (8) to be intelligible: if “if A then B” is not a
proposition, we cannot intelligibly ask after its probability given C.
Lewis’s result has therefore been taken by some (though not by Lewis
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himself) to show that there are no conditional propositions. This view
will be considered in §5. In order to get a clearer fix on what 1t i,
let us consider an alternative argument for this conclusion, given by
Edgingron.

(2) Alternative arguments

If there is a proposition X which satisties (1), then either it is a ma-
terial conditional or else it affirms a stronger-than-material link
between its components. Edgington suggests we can eliminate both
possibilities. For:

(i) Minimal certainty that A or B is enough for certainty that it
not-A then B;

(i) It may be rational to disbelieve both A and also if A then B. (cf.
Edgington [1995], p. 279)

The idea is that the truth functional account meets (i) but not (i1), and
any stronger-than-material link meets (i1) but not (i).

To be minimally certain that A or B is to assign 1 to “A4 or B” but
not to A and not to B. (We saw earlier that one who assigns high
credence to “A or B” just because, or largely because, they assign high
credence to A, may also assign low credence to “if not-A, then B".
Such persons are certain but not “minimally” certain that A or B.) We
have already seen both that the truth functional account meets (1) and
that it fails to meet (i1).

A stronger-than-material account of conditionals might require
that the conditional should represent a causal or inferential connection
between antecedent and consequent. The details do not matter. The
point is that though such an account may meet (1), it cannot meet (i),
since minimal certainty that A or B is not enough for certainty of a
special link between A and B.

The divergence which upsets (1) arises because a degree of beliefin B
given A is insulated from not-A facts: the only thing relevant is the pro-
portion of ways in which A is true which are also ways for B to be true.
By contrast, a proposition X, with A and B as components, and purport-
edly satisfying (1), will not be thus insulated: some such propositions will
be true when not-A and some will be false when not-A. (It cannot be
that not-A is true whenever X is true, nor that not-A is false whenever
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X 1s true: not only would either link be inconsistent with our use of
conditionals, either link would prevent pr(X) always aligning with
pr(8]A).) Distinct reasonable probability functions may diverge in what
they assign to not-A4 while comnciding on B| A (to which assignments to
not-A are irrelevant], and hence diverge in what they assign to X. This
would be enough to show that X does not satisfy (1)

If there is no proposition satisfying (1) then conditionals are not
propositions. How, then, can we use them in reasoning? The positive
account might start by pointing out that there is a range of conditional
acts: conditional bets, conditional questions, conditional commands:

14) 1 bet you that if Oswald doesn’t kill Kennedy, someone else
will.

15) If Oswald doesn’t kill Kennedy, was it you?
16) If Oswald doesn’t kill Kennedy, kill him yourself!

These-acts do not have a content which is exhausted by some propo-
sition. This would encourage one to add to the list conditional asser-
tion and conditional belief. Conditional bets, questions and commands
are in some sense “cancelled” if their antecedent does not obtain: the
bet is off (no one wins and no one loses), it is as if no question had
been asked, and nothing you ¢an do counts as obeying or disobeying
the order. In the case of belief and assertion, the analogue might be
that if the antecedent does not obtain, you have no commitment to
the consequent. This does not mean that to make a “conditional asser-
tion” of B, given A4, is to do something which, given B, amounts to
an assertion of A. If I utter “if A4 then B” assertively, and A4 is true, it
does not follow that [ have asserfed that B (though normally I am in
that case somehow committed ro B). Similarly, if my belief state can
be described by “if A then B” and A is true it does not follow that [
believe that B. The notion of “cancellation” associated with falsehood
of the antecedent of a conditional bet, question or order could be
applied in more than one way to conditional assertion or belief.
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On this theory there can be no account of the truth conditions of
conditionals: they have none. In the following section, we will con-
sider a difhculty for this theory.

5 Conditionals without truth conditions?

One main difficulty for the view that conditionals lack truth condi-
tions is that conditionals appear to embed within propositions, and this
seems hard to explain unless they are themselves propositions, where a
proposition is. by definition, somethiﬁg which has truth conditions. Let
us start with a case which enables us to bring the “no-proposition”
view more clearly into focus:

1) John believes that if Mary is not in Rome, she is not in Italy.

In the first instance, the no-proposition view is that this is true just in
case John believes that Mary is not in Italy on the supposition that she
1s not in Rome. The theorist might decline to say what it is to believe
on a supposition, other than in terms of assigning a fairly high condi-
tional probability. The mental state is not purely hypothetical: it is not
that there is nothing special to Johns belief state unless or until the
supposition 1s realized. The negative part of the view is the denial of
the orthodoxy that (1) affirms a relation between a person ( John) and
a proposition (that if Mary is not in Rome, she is not in Italy).

One whose probability function is like John’s will often be ready to
use the sentence

2) If Mary is not in Rome, she is not in Italy

assertively. On conventional views, John is asserting the proposition that
if Mary is not in Rome, she is not in Italy. On the no-proposition view,
John is engaged in an act of conditional assertion. If it turns out that
Mary is not in Rome, John is committed to her not being in Italy. But
what if it turns out that Mary is in Rome? Clearly John is not commit-
ted to her not being in Italy; but his assertive use of (2) commits him to
something. If T believe what John believes, I know that there is no point
searching for Mary anywhere in Italy except Rome. This knowledge is
not purely hypothetical, but can immediately guide action.
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Conditionals are said to embed within a variety of contexts other

than those of which (1) is an example. Here are four troublesome kinds
of case:

3) It not the case that if you will to succeed then you’ll succeed.

4) If you apply to us then, if you get other offers, you'll be in a
position to choose.

5) If John is someone who tends to back down if challenged, chen
your best bet is to challenge him.

6) There is a student who, if T criticize him, will get angry (cf.
Kélbel [2000]).

The cases are troublesome because they suggest that a conditional can
be an element of a compound proposition in a way that would seem
to require that conditionals themselves are propositions.

In many circumstances, the natural way to deny a conditional “if 4
then B” is to make an assertive utterance of “if A then not-B”. You
say that if the match is played at home then Arsenal will win, but I
disagree and could naturally express my disagreement by

7) If the match is played at home, Arsenal won’t win.

This poses no problem for the no-proposition view, for an assertive
utterance of (7) can be regarded as a conditional asserrion of “Arsenal
won't win”. However, there are also cases in which denial doesn’t
happily take this form. My son says that he doesn’t need to go on a
course: all he needs to do, in_order to succeed, is to exercise his will
to succeed. I am not convinced. It’s not that I think that if he exer-
cises his will he won't succeed; [ merely think (3). This appears to be
the negation of a proposition my son has affirmed; but this cannot be
so on the no-proposition view. It’s true that 1 don't have to use what
appears to be a negated conditional to express my view. | could instead
say something like: willing to succeed isn’t a sufficient condition for
success. But the fact remains that (3) is an entirely nacural mode of
expression. (Contrast Edgington [1995], pp. 283, 284.)

(4) appears to be a conditional with a conditional consequent.
Appearances must deceive, if the ro-proposition view is right: if the
consequent 1s a conditional, it cannot as such have truth conditions,
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and so cannot be asserted, even conditionally. One response is that we
can understand such conditionals as having conjunctive antecedents,
and so not as embedding a conditional at all. The proposal 1s that (4)
really has the logical form

8) If you apply to us and you get other offers, you’ll be in a posi-
tion to choose.

Within the no-proposition framework there is a specific justification:
there is no difference between on the one hand supposing A and going
on to suppose B, and, on the other, supposing A and B.

To say that John tends to back down if challenged s pretty much
to say that John is lacking in assertiveness. It would therefore be sur-
prising if there was anything significantly more difficult about explain-
ing (5) than about explaining

9) If John 15 lacking in assertiveness, then your best bet 1s to
challenge him.

Yet according to the no-proposition view, while one can suppose that
John is lacking in assertiveness, one cannot suppose that he will tend
to back down if challenged, for what can be supposed can be true or
false. According to this view, whereas one should regard an assertive
utterance of (9) as a conditional assertion that your best bet is to chal-
lenge him, one cannot take the same view of (5).

One way of dealing with these cases of conditionals with apparently
conditional antecedents is to claim that we “decode” sentences like (5]
by finding a “basis” for the antecedent conditional, say John’s lack of
assertiveness, and then treat the sentences as if they were simple con-

ditonals, like (9). This strategy will not work in all cases, and it can
dlso backfire: as I have just suggested, some kind of equivalence
between (5) and (9) is no less apt to suggest that (5) can be taken as
genuinely a case in which a conditional is antecedent to a conditional.
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This widespread phenomenon not only offers many cases in which
a conditional apparently has a conditional antecedent; it also brings out
a more direct conflict between the no-proposition view and naive
assumptions. For example, “fragile” means something like “tends to
break if dropped”. It is easy to think of apparent conditionals whose
antecedent ascribes fragility (“if this vase is fragile, it needs careful han-
dling”). The more direct conflict is that we would be extremely reluc-
tant to think that “fragile” cannot be true of some things and false of
others, yet if it has the supposed conditional meaning, this ought not
to be so, given the no-proposition account of conditionals.

The final case, (6), involves a conditional apparently embedded in
an existential quantification. In uttering (6) assertively, I seem to make
an unconditional assertion to the effect that there is a student who
... . Intuitively, what I say is false if “if I criticize him, he will get
angry” is false of each student. But on the no-proposition view, a con-
ditional can no more be true of someone than it can be true.

Many of these examples pose serious difficulties for any theory, espe-
cially examples like (5) (cf. Edgington [1995], pp. 280fT.). (A particular
interest of (6) is that it does not pose special problems for propositional
accounts of conditionals.) No-proposition theorists have offered various
defences, though they, in commen with propositional theorists, have not
found a single strategy which looks plausible for all cases.

The considerations of this chapter relate to “indicative” condi-
tionals. A somewhat more detailed exploration of the taxonomy, and a
discussion of non-indicative conditionals, is in chapter 5.2.

Bibliographical notes -

Serioas work in this area could well begin with Edgington [1995] which reviews the
main positions, and argues for the author’s “no-proposition” view. Two good collections
are Harper, Stalnaker and Pearce [1981] and Jackson [1991]. Adams [1975] is the classic
text for probabilities of conditionals (though the view traces back to Ramsey [1929]). A
similar logic, though on a very different basis, was devised by Stalnaker [1968, 1975); the
account is briefly discussed in'chapter 5.2 below. Lewis [1976b] is the classic “bombshell”
paper, developed in his [1986b]. The embedding problem for the no-proposition theory
is interestingly discussed in an exchange between Kolbel [2000] and Edgington [2000].
Eels and Skyrms [1994] contains some advanced material.
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4

Quantification

This chapter introduces a richer artificial language, Q, capable of rep-
resenting quantifiers like “all” and “some”. R eaders already familiar with
this language should merely skim the first two sections, to check on
the terminology and symbolism used here. (Of particular importance
is a grasp of the precise notions of interpretation and Q-validity) Later
sections consider problems of formalizing English in Q.

1 The classical quantificational language

In P, the smallest unit was the sentence-letter. English sentences are
composed of parts that are not themselves sentences, and this finer
structure is sometimes relevant to validity. A sentence like “John runs’”’
is composed of a name, “John”, and a verb, “runs”, yet the deepest P-
formalization of this sentence is simply a P-letter, in which this struc-
ture is obscured. The valid argument

1) John runs; so someone runs

has no more revealing P-logical form than

2) piq

which is plainly not P-valid.

The language Q is to include P, so that every P-sentence auto-
matically counts as a Q-sentence, but is also to include further devices
to reach structures P cannot reach.

Sentences of Q are composed of the following kinds of symbol:
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Sentence-letters: p, g, 1, p’, . . . etc.: These are exactly as iz P.
Name-letiers: a, B, ¥, &, . . . etc.: These will be used to correspond to

ordinary English names like “Ronald Reagan™.

Predicate-letters: E G, H, F’, . . . etc.: These will be used to correspond
to English verbs, like “runs”, some expressions involving adjectives,
like “is hungry”, and some involving nouns, like “is 2 man”. “John
runs” will be Q-formalized as “Fa” (to be read “a 15 F” or “F of
«”), and so will “John 1s hungry” and “John is 2 man™.

Predicates: = : The only Q-predicate (as opposed to predicate-letter)
is “=”, the sign for identity (being the same as); we can formalize
“Hesperus is Phosphorus™ as "o = 7.

Variables: x, y, z, x’, . .. etc.: Their role will be explained shortly.

Operators: the sentence-connectives of P, together with “V” (the uni-
versal quantifier, corresponding to “all” or “every™) and “3” (the exis-
tential quantifier, corresponding to “some” or “a”).

Giving the meaning of the operators new to Q (as opposed to the sen-
tence connectives carried forward from P) will be deferred undl the
basic ideas of how the language works have been introduced informally.

A predicate is an expression which takes one or more names to form
a sentence. “Is a man” is a predicate which takes one name (e.3."John”™)
to form a sentence (“John is a man”). “Loves” 1s a predicate which
takes two names (e.g. “John” and “Mary™) to form a sentence (“John
loves Mary”). “Is between . . . and .. .” is a predicate which takes three
names (e.g. “Austin”, “San Antonio” and “Waco™) to form a sentence
(“Austin is berween San Antonio and Waco”). The number of names
a predicate takes to form a sentence is called its degrec. “Runs” is of
degree 1, “loves” of degree 2, “is between...and...” of degree 3.
Every predicate and predicate-letter of Q is sapulated to have some
one fixed degree. (In a fully explicit nottion, we could superscript
every predicate and predicate letter with its degree, e.g. writing “pP
for a predicate-letter fit to formalize a predicate of degree 3. We adopt
the more flexible policy of letting predicate-letters take on whatever
degree is appropriate to the task in hand.) The notion of a predicate
makes no distinction among categories which traditionzl grammar dis-
tinguishes (e.g. verbs, nouns, adjectives) and includes expressions which

traditional grammar does not recognize (e.g."is between. . .and .. ).
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The atoms of Q are predicates or predicate-letters, combined with
an appropriate number of names (the number equals the degree of the
predicate or predicate-lerter). Examples of atoms which formalize the
three sentences mentioned in the last paragraph are “Fa”, “Fef”,
“Fapy’. In the first example, “a” corresponds to “John”, and “F”
to the degree-1 predicate “is a man”; in the second, “a” corre-
sponds to “John”, “f” to “Mary”, and “F" to the degree-2 predicate
“loves”; in the third, “a” corresponds to *“‘Austin”, “B” to “‘San
Antonio”, "y” to “Waco” and “F” to the degree-3 predicate “is
between ...and . . "

The atoms-can be compounded using the sentence connectives just
as if they were P-letters. Thus all of the following are Q-sentences:

Fa — G
(Hof & Fe) v p
Frafp — a = f.

It remains to introduce the role of quantifiers and variables. Physi-
calists wish to affirm that everything is physical. They could use any
of the following English, or more or less English, sentences:

Everything is physcal.
Take anything you like, it is physical.
For all things, x, x 1s physical.

The standard Q-formalization of the English is more like the las: of
these variants:

3) VxFx

read “for all x, F of x”. Here the quantifier “¥” corresponds roughlv to
“for all things”, and “F” corresponds to “physical”. The variable, "‘x”,
plys something like the role of the pronoun “it” in “Take anything
you like, it 1s physica”. “Something is physical” is formalized

4) dxFx.

(3) and (4) are called, respectively, a universal quantification and an exis-
tential quantification. By contrast,
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5) VxFx — dxFx

is a conditional and neither a universal nor an existential quantifica-
tion. This is because “—" has wider scope than either quantifier, and
so is the dominant operator. (Compare the definition of scope in (2.1.6).)

We can now give a fuller account of what it is to be Q-sentence:

6) X is a Q-sentence iff
(1) X is a sentence-letter or
(i) X is an atom (a predicate or predicate-letter of degree n
combined with n names} or

(i) there are Q-sentences Y and Z and a variable v not
occurring in Y such that X is one of

a) Y
b) (Y& 2)
0 (Yv 2
d (Y- 2
) VoY*

f) 3vY* (where Y* results from Y by replacing at least
one occurrence of a name by v).

We can show that (3) and (4) are_ Q-sentences as follows: “Fa™ is a Q-
sentence, being an atom; it does not contain “x7:“Ex” results from “ Fa”
by replacing at least one occurrence of a nmame by “x”; then
(6iiie) and (6iiif) respectively entail that placing “Vx” or “3x” before
“Fx”, forming (3) and (4), yiclds a Q-sentence. Given this, (6iiid) tells
you that (5) is a Q-sentence.

7) 3xVyFExy -
is also 2 Q-sentence; we must see it as built up in stages. Starting with,
say,“Fap”, we see that “VyFay" is a Q-sentence, and from this it follows
that (7) is also.

8) dyVyFyy

is not 2 Q-sentence, as we can see by trying the same pattern of con-
struction. “Faf” is a Q-sentence, so “ VyFay” is also a Q-sentence, as
before. But we cannot go on to infer that (8) 1s, since “VyFay™ con-

.

tains “y”, so the condition at the beginning of (6111) is not met.
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2 Interpretations and validity

An interpretation of P is an assignment of truth values to all P-letters.
The definition of the sentence connectives ensures that every inter-
pretation of P detern:ines a truth value for every sentence of P, not
just the sentence-letters. We can see the process of interpretation as
containing two elements: the assignment of entities (here, truth values)
to the simple expressions (the letters); and rules or defimtions which
bring it about that assignments to the simple expressions have deter-
minate consequences for all the sentences.

P—validit;‘we saw in (2.1.5), is defined in terms of interpretations
as follows:

An argument in P is P-valid iff every interpretation upon which all
the premises are true is one upon which the conclusion 1s true.

The notion of interpretation of Q is designed to play an essentially sinilar
role in the definition of Q-validity. Each Q-interpretation 1s associated
with a specific domain of entities. These are, intuitively, the objects the
language talks about. In interpreting natural language, we may need to
consider different domains in different contexts. If, as a physicalist, [ say
“Everything is physical”, then | mean to speak of absolutely every-
thing, or at least of all concrete things. But 1f, in a lecture, I say “There’s
no more chalk”, the domain is presumably restricted to the objects in
the room, or to hand: [ say of all of these that none is chalk, and T do
not say that no object in the whole wide world is chalk. In defining
domains of interpretation for Q, the only restriction we place is that
every domain contains at least one object. The stipulations with regard
to the simple expressions are as follows:

1) In any mterpretation of Q, with respect to any domain, D:
each sentence-letier is assigned a truth value (just as in P);
each name-letter is assigned one object in D (e.g. “a” might be
assigned Ronald Reagan);
cach predicate-leiter of degree n is assigned a set of n-tuples (n-
membered sequences) of objects in D (e.g. if “F’ is of degree
2, some interpretation will assign to it a set of ordered pairs
(2-membered sequences) such that the first member of each
pair loves the second);
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“=" is assigned the set of ordered pairs of members of D such
that in each pair the first object is the same thing as the second;
variables are not assigned anything.

Expressions of the form “i(...)" can be used to denote what some
Q-interpretation, i, assigns to some expression (. . .). Instead of saying
that i assigns Ronald Reagan to “a”, we can say: i(e) = Ronald Reagan.

In virtue of the rules for the operators, an interpretation of the
simple expressions determines a truth value (relative to that interpre-
tation) for every Q-sentence. (For the sentence connectives, these are
just the rules from P, but they are restated for completeness.) A pre-
liminary notion:

The expression “X4+” is to be read “the result of replacing every
occurrence of the variable v in X by the first name-letter n not

occurring in X7,

Talk of the first name-letter is to ensure that there is 2 unique result
of the transformation. It presupposes some conventional (e.g. alphabet-
ical) ordering of the name-letters. For example, if X 1s Gox, then X5
is Gap.
2) (i) ~ X is true upon an interpretation iff X is false upon that
interpretation.
(i) (X & Y) is true upon an interpretation iff X is true upon
that interpretation and so 1s Y.
(i) (X Vv Y) is true upon an interpretation iff X is true upon
that interpretation or Y is true upon that interpretation.
(iv) (X — Y) is rue upon an interpretation iff X 1s false upon
’ that interpretation or Y is true upon that interpretation.
(v) An atom is true upon an interpretation whose domain is
D iff the sequence of the object(s) from D assigned to the
name-letter(s) by the interpretation belongs to the set it
assigns to the predicate or predicate-letter; it is false ift the
sequence does not belong to the set.
(vi) VeX is true upon an interpretation whose domain is D iff
X2 is true upon that interpretation, and also upon every
other interpretation whose domain is D and which agrees
with that one except in point of what is assigned to n;
otherwise it is false. If we say that an s-variant of i is an
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interpretation which agrees with 7 on 1ts domain and on
all 1ts assignments except, perhaps, that to n, we can abbre-
viate this condition as follows: YvX 1s true upon an inter-
pretation, i, whose domain is D iff X§ 1s true upon every
p-variant of i; otherwise it is false.

(vi) FwX is true upon an interpretation, i, whose domain is D
iff X4 is true upon some n-variant of i; otherwise 1t is false.

[ will offer some explanation of the Q-specific clauses (v), (vi) and
(vii).

For (v), cgnsider an atom, say “GB”. Suppose that an interpretation
assigns the set of 1-membered sequences whose members are presi-
dents of the USA to “G” and Ronald Reagan to “f”. Then “Gp”
is true upon this interpretation, since the 1-membered sequence
<Reagan> does belong to the set the interpretation assigns to "G 7. A
given Q-sentence may be true upon one interpretation, false upon
another. Consider an interpretation which assigns Reagan to “f” but
the set of 1-membered sequences each of whose members is a Chinese
emperor to “G”.“GB” 1s false upon this interpretation.

For the point of the talk of sequences in (v), consider the Q-
sentence “Fef” and an interpretation i which assigns to “F” the set of
ordered pairs (2-membered sequences) such that the first member of
each pair loves the second. Suppose that the interpretation assigns John
to e« and Mary to f: in shorthand, suppose that i(e) = John and i(8) =
Mary. Then (v) rules that i(FaB) is true iff the ordered pair <John,
Mary> belongs to i(F), that 1, iff John loves Mary. Order is crucial
here: it may be that <John, Mary> belongs to i(F), yet <Mary, John>
does not.

Tarning to (vi), intuitively we want to say that a universal quantifi-
cation in English, say “Everything is physical”, is true just on condition
that “physical” is true of everything. Applying this to Q, we want to say
that “VxFx” is true upon an interpretation, f, just on condition that
i assigns to “F” the set of all the 1-membered sequences that can be
formed out of members of its domain. (vi) instructs us to consider the
sentence “Fa” which results from “VxFx" by deleting the gquanafier
with its adjacent “x”, and replacing the other occurrence of “x” by the
first name-letter not in “VxFx"; it holds that our target sentence is true
upon i iff “Fe” is true upon all e-variants of i: all interpretations which
agree with i on their domain and on what set they assign to “F”, though
perhaps differing from / in what they assign to “a”. For each object in
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the domain of i, D, at least one of these interpretations will assign “a”
to it. Just on condition that “Fa” is true whatever object “a” is inter-
pretec as standing for, that is, just on condition that “Fa” comes out
true upon all these interpretations, “VxFx”" is true upon i. “VxFx" is
true upon any interpretation that assigns to “F” the set containing all
the singleton sequences which can be formed from the D-members;
that is, it is true upon any interpretation, i, such that for every object,
x in D, <x> belongs to i(F). It is, for example, false upon an interpre-
tation with respect to the domain of all persons that assigns to “F " the
set of all 1-membered sequences whose member is happy.

Talk of sets of sequences in connection with assignments to monadic
predicate-letters is tiresome, and is needed only in order to achieve a
smoorh general statement of truth-upon-an-interpretation conditions,
applicable to predicates of arbitrary degrees. Otherwise one could think
of an interpretation as associating monadic predicate-letters with
subsets of its domain, and I will routinely adopt this convention when
convenient. Then one could say, for example, that “VxFx" is true upon
any interpretation which asigns its domain to “F”.

(vii) works just like (vi), except that instead of every n-variant we
now talk of seme n-variant. Simplifying as in the previous paragraph,
“JxFx" is true upon any interpretation which assigns to F a non-empty
set

The definition of Q-validity is as follows:

3) An argument is Q-valid iff every interpretation upon which all
the premises are true is one upon which the conclusion is true.

Since each interpretation has a domain, and since every domain is the
domain of many interpretations, there is an implicit quantification over
domains in this definition.

There are a number of different ways in which semantics for Q can
be given. One motivation for my choice is that I wanted to bring out
the unity of functioning of the sentence connectives as they occur in
P and as they occur in Q. Consider a Q-sentence like

4) dx(Fx & Gx).

By our present criteria, “&”" is not a sentence connective in (4) since
“Fx" and “Gx” are not sentences. Some people like just to stipulate
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that they are sentences, but this loses the connection between some-
thing’s being a sentence and its being usable in a complete act of com-
munication, for example, to make an assertion: you cannot use the
expression “x is a man” to make an assertion; for who is x? On the
semantics given here, “&”, even as it occurs in (4), makes its contri-
bution to truth conditions through functioning as a genuine sentence
connective connecting the Q-sentences “Fa™ and “Ga”. The fact that
it can be treated by exactly the same interpretation rule for both lan-
guages shows that its semantic functioning is the same in both.

The present account is closely related to Tarski's [1937], but is simph-
fied: truth is defined directly rather than via satisfaction, and infinite
sequences have been avoided. The difference is that his language makes
no distinction between name-letters and variables. He therefore counts
“open sentences”, sentences containing variables not bound by a quanti-
fier, as sentences which receive truth-upon-an-interpretation conditions.
This means that there is not an immediate correspondence between the
kind of expression which has truth-upon-an-interpretation conditions
and the kind which has truth conditions. On both Tarskis account and
the present variant, what matters to the truth of a universal quantification
is that all the objects in the domain be a certain way.

This initially contrasts with an approach, sometimes associated with
Frege, which begins by identifying the truth of a universal quantifica-
tion with the truth of its instances: “VxFx” 1s true iff every instance
(Fa, Fp, etc) is true. This makes the truth of quantifications depend
upon what instances are available in a language. As the account stands,
to get the right result one would need to ensure that there is an
instance in the language for every object in the world; since there are
very many objects, there would be very many names in such a lan-
guage, which would make it unlike any natural language. This is just a
technical difficulty, which can be overcome by talking of extensions of
the language (for any object there will be some small extension of the
actual language which will contain a name for it) but the net result
has no advantages over the present approach.

3 Universal quantification

What makes a Q-formalization of an English sentence adequate? The
“truth conditions™ test provides only a necessary condition: the truth-
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upon-an-intended-interpretation conditions of the Q-sentence should
match the truth conditions of the English sentence. The other test, the
“same saying” test, comes close to sufficiency: the recovered sentence or
argument — the result of replacing the name- and predicate-letters by the
English names and predicates specified in the correspondence scheme,
and replacing the Q-operators by their stipulated English correlates —
should say the same as the original. An intended interpretaton is one
which assigns to the name-letters the same entities as those to which the
corresponding names (in English) refer, and to the predicate-letters the
same sets as the sets of things in the domain of which the corresponding
predicates (in English) are true. The relevant correspondence 1s that
given by the correspondence schema associated with each formalization.
Truth-upon-an-interpretation conditions typically cannot be the same as
the truth conditions of a quantified English sentence, for the former is
specific about the domain of quantfication in a way that the latter
asually are not. I say that “match” obtains when the interpretation is over
a domain that is appropriate to the English sentence.

The formalization of “Everything is physical” by “VxFx” meets both
tests relative to an interpretation that assigns the set of all physical things
in its domain to “F. The Q-sentence is true on such an interpreta-
tion, i, iff i(F) is its domain (that is, is the same set as the interpreta-
tion’s domain). This matches the truth conditions of the English, setting
aside the potentially greater specificity of domain, so the formalization
passes the truth conditions test for adgequacy. (The English sentence
does not make explicit the domain of the English quantifier (should
it, perhaps, include only concrete things?), so various interpretations,
differing in their domams, will count as intended.) Moreover, the
recovered sentence (“For all x7x 1s physical”) says the same as the orig-
inal English, so the formalization also passes the same saying test.

How should sentences like

1) All men are happy
be formalized? The standard answer is:
2) V¥x(Fx — Gx),

with “F” corresponding to “is a man” and “G” to “is happy”. Despite
the fact that (2) contains no visible occurrence of “if”, it is treated as

if it were the same as
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3) For any object, x, if x 15 a man then x is happy.

Is this adequate?

It is not clear how one should proceed in order to test its adequacy
relative to the same saying test. However, we can use the truth condi-
tions test. Take an intended interpretation, i, with some domain, D. It
will assign to “F” the set of men in D, and to “C” the set of happy
things in D. From (2.2vi) we know that “Vx(Fx — Gx)” is true upon
i ff “Fa — Ga” 1s true upon every o-variant of 1. These interpreta-
tions fall into three classes:

-

(i) Those which assign something in D other than a man to “a”.
Since “Fa" 1s false on all these interpretations, “Fa — Ga™ is true
upon all of them, by (2.2iv).

(i) Those which assign a happy man in D to “a”. “Fa — Gu«” is
true upon all these interpretations, by (2.2iv)

(n) Those which assign an unhappy man in D to “a”
“Fa — Ga” 1s false upon all these interpretations, by (2.21v).

The upshot is that “Vx(Fx — Cx)” 1s true upon i iff no a-variants
belong to case (ii1), iff there are no unhappy men in the domain of i.
So all we have to decide, to determine whether the formalization passes
the truth conditions test of adequacy, is whether (1) is true iff there
are no unhappy men.

There 1s no doubt that (1) 1s false if there are unhappy men. The
doubt concerns whether there being no unhappy man is sufficient for
its truth. Suppose there were no men at all. Then there would be no
unhappy ones. But would this make (1) true?

Peter Strawson ([1952], pp. 173-6) has argued that if John has no
children then

4) All John’s children are asleep

is not true, whereas a Q-formalization of (4) as (2) would be true vpon
an interpretation assigning to “F” the set of children of John and to
“G” the set of all sleepers. The first set would be emprty, and so all the
relevant nterpretanons will make “Fa” false, and thus verify
“Fa — Gea”. On Strawson’s view, truth conditions would not matcﬁ
truth-upon-an-intended-interpretation conditions.



164 4 — Quantification

A problem with the suggestion that (4) is not true if John is child-
less is that it is unclear how it should be generalized. We think the fol-
lowing is true, despite the fact that there are no bodies acted on by
no forces:

5) All bodies acted on by no forces continue in a uniform state
of rest or motion.

So the doctrine caanot be that no sentences of the form of (4), and
whose first predicate is true of nothing, are true.

The situation is markedly similar to the case of conditionals with
false antecedents. Indeed, on the standard kind of Q-formalization, the
relevant problem is precisely the same. So the standard dialectic can be
replayed. For example, it may be suggested that (4) conversationally
implicates that John has children, but does not entail it. To support
this, it may be urged that even a community whose natural language
had Q-quantifiers would tend to utter sentences of the form
“Vx(Fx — Gx)” orly if they believed that something is F, because they
would otherwise be more informative by saying that nothing is F.

This response does not do justice to all the issues. As well as being
affirmed, the relevant sentences express things which we may believe
or disbelieve: there need be no conversation, and so no operation of a
conversational mechanism. One who thinks that (4) 1s not true, given
that John has no children, will either say that there is no correspond-
ing belief or that the corresponding belief is not true.

Moreover, the response does not do justice to the fact that we have
different attitudes to different universal quantifications, alike in having
an empty first predicate. For-example,

6) All bodies acted on by no forces undergo random changes of

velocity

is intuitively false, vet its standard Q-formalization as (2) would be true
upon an intended interpretation (one assigning to “F " the set of bodies
acted on by no forces).

A defence of (2) as Q-formalization of both (5) and (6) might draw
on the idea that in some contexts the assertion of a quantified condi-
tional (as (5) and (6) are taken :o be) implicates that what is asserted
is a law of nature. Since this is a false implicature in the case of (6),

I 77777777
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we think of (6) as unassertible and then, confusedly, come to think of
(6) as false. A hearer, in order to understand a speaker’s full intentions
in uttering (5) and (6), would have to recognize him as intending to
state a natural law. As one sentence expresses a natural law and the
other does not, there is room for a contrast between them, a contrast
which need not be reflected in truth values. The full development of
the defence needs to do justice to the fact that (4) does not purport
to express a natural law. Perhaps (5) and (6), but not (4), are reformu-
lable in counterfactual terms:

If any bodieswwere acted on by no forces, they would continue in
a uniform state of rest or motion

and

If any bodies were acted on by no forces, they would undergo
random changes of velocity.

The “implicates natural law” idea would be applied just to the coun-
terfactually reformulable quantifications, leaving some other story to be
told for quantifications like (4). It is not easy to see how these various
ideas could be applied in a systematic and illuminating way.

There are more straightforward problems with formalizing univer-
sal quantifications in English.

7) Not all men are happy
is standardly formalized as
8) Vx(Fx = Gx).
On the other hand
9) All men are not happy
is probably ambiguous. On one reading, encouraged by heavy stress on
“all”, it is equivalent to (7), and so to be formalized as (8). The other

reading, in my view more correct, treats it as appropriately formaliz-
able as
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10) Vx(Fx = Gx)
and thus as equivalent to

11) No men are happy.

“Every”, “any” and “whatever” are often to be formalized by “V”.
Thus (2) (Vx(Fx = Gx)) is standardly held to formalize all of:

12) Every person in the room was happy.
13) Any person who interferes will be shot.

14) Whatever you buy you will charge to me.

This formalization is not always the “deepest”. For example, it does not
discern 2z possible conjunctve structure in “person in the room”. A
candidate for a deeper formalization of (12) s

15) Vx(Fx & Gx — Hx)

where “F” corresponds to “is a person”, “G” to “is in this room” and
“H” to “was happy”.
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4 Existential quantification
The English sentence

1) Someone is happy
is standardly formalized

2) dxFx.
Given the correspondence of “F” to “is happy”, an intended interpre-
tation, i, assigns the set of all happy things in its domain to “F". (2) is
true upon i iff some interpretation with the same domain making the
same assignment to “F" assigns someone happy to “a”, and this is intu-
itively the correct truth condition.

How should sentences like

3) Some elephants are greedy
be formalized? A standard answer 1s:

4) dx(Fx & Gx),
pronounced: “there is an x such that F of x and G of x7. Despite the

fact that (3) contains no visible occurrence of “and”, it 1s treated as 17
it were the same as
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5) Something is both an elephant and greedy.

On an interpretation { which assigns to “F" the set of elephants, and
to “G" the set of greedy things, (4) is true iff at least one e-variant of
i assigns a greedy elephant to “a”. The formalization represents (3) as
true iff at least one thing is greedy and an elephant. (3) appears to
imply that there is more than one greedy elephant, and this aspect
is not preserved in the formalization. Moreover, some have said that
“some” implies “some but not all”, so that (3) would imply that some
elephants are not greedy. These alleged implications appear stronger in
some cases than others. For example,

6) She ate some of the cakes

seems to imply quite strongly that some cakes were left and that more
than one was eaten.

The “some but not all” implication could be approached in at least
two ways. One could explicitly add to the formalization of, say, (3) that
not all elephants are greedy. This is simply the denial of “All elephants
are greedy”, and so the formalization proposed is

7) 3x(Fx & Gx) & “Vx(Fx = Gx).

Alternatively, one could say that the implication is a matter of impli-
cature only, and so need not be registered m the formahzation. To
support this view, one could say it would be misleading to use “some”
if one knew something expressible by “all””: misleading, but not false.
The cancellability of the implicature would support this view:

8) ‘She (certainly) ate some of the cakes — all of them in fact

15 consistent.
The implicature story does not work well for the implication from
“some”-sentences to “more than one”-sentences. Since, for example,

9) She ate a cake
does not entail

10) She ate some cakes,
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they cannot both correctly be given the same formalization, viz. (4).
Similarly, we do not have the cancellability one would expect from
implicature, since the following is inconsistent:

11) She ate some of the cakes — in fact, just one.
Compare also

12) A hungry man is at the door
and =3

13) Some hungry men are at the door.

While the first could be adequately formalized along the lines of (3),
the second could not be.

We should not infer that the meaning of “some” differs from that
of “3". The entailment in question need not be seen as due to “some”,
because where it obtains it is adequately explained by the presence of
the plural nouns (““cakes” rather than “cake”, “men” rather than “man”).
In §9 we will discuss how the effect of plurals can be captured in Q.
Probably the safest way to read “Jx” is “There is at least one thing, x,
such that”; and we can be confident that, in using “3” in the manner
of (4), we are adequately formalizing English sentences containing

quantifiers like “some”, ‘something”, “a” — as in “A man is here to sce
you™ — just on condition that we can rephrase without distortion in

terms of “There is at least one thing such that. . ”.

There is no need for Q to contain both “¥V"” and “3”, since they
are interdefinable. This corresponds to the facts about English that
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“everything is .. ” means “it 1s not the case that something fails to be
.7 and that “something is . . .” means “it 15 not the case that every-
thing fails to be .. ”.

 “y" is primitive in Q, show how you could

5 Adjectives

A sentence hke
1) Tom 1s a greedy man
15 usually formalized as

2) Fa & Ga,
with “F” corresponding to “is greedy”, “G” to “is a man” and “a” to
“Tom”. The adjectival construction of the English, in which the adjec-
tive “greedy” qualifies the noun “man”, 1s rendered as a conjunction
in Q. The truth conditions appear to come out correctly. (1) does
indeed seem equiwvalent to

b

e
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3) Tom is a man and is greedy.

Moreover, upon an interpretation which assigns to “F” the set of men,
to “G” the set of greedy things, and to “«”, Tom, (2) is true iff Tom
is a man and is greedy, which seems correct with respect to (1).

In Q, adjective phrases like “is greedy”, noun constructions like “is
a man”, and verbs like “runs” are treated as all of essentially the same
kind — predicates — and hence are matched with predicate-letters in
Q-logical forms. This policy ensures that some familiar English adjec-
tival constructions cannot be adequately formalized in Q to a reason-
able depth. Consicer =

4) Tom is a large man

and suppose we formalize this as (2): “Fa & Gea”, with “F” corre-
sponding to “is a man” and “ G” to large. Continuing this policy, how
should we formalize

5) Tom is a businessman but not a large businessman?
The policy dictates:
6) Hea & 7 (Ha & Ga)

with “H™ corresponding to “is a businessman™ and “G” to “large”.
However, (4) and (5) are consistent, whereas (2) and (6) are not. Hence
the policy of formalizing (4) and (5) by the conjunctive treatment of
adjectives has failed. It has wrongly represented consistent sentences as
inconsistent.

_Explain why (52) and (5.6) are inconsistent.

There 1s a class of adjectives like “large” (and “heavy”, “expensive”,

etc.) which resist Q-formalization. And there are other resistant adjec-
uves. For example, it is obvious that

7) Tom 1s an alleged murderer

is not to be formalized as (2) (with “F” corresponding to “is a murderer”
and “G” to “‘alleged™). Although it would be reasonable to formalize
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8) Tom loves only happy women

as
9) Vx(Hox — (Fx & Gx))

(with “F" corresponding to “is a woman”, “G” to “is happy” and
“Hxy” to “x loves y”), it would not be reasonable, but nonsense, to
adopt the same formalization of

10) Tom loves only three women.

An intended interpretation would assign to “G” the set of all things
which are three. But it is nonsense to speak of an object (one single
object) being three. There is no such property. I discuss in §9 how adjec-
tives like “three” are Q-formalized.

[n general, we can reflect adjectival modification by conjunction only
if, where “n” is 2 name, “A " an adjective, and “C"” the common noun
it qualifies, the following is true (and has an intelligible conclusion):

11) nisa (oran) AC Fnis Aand nis a (or an) C.

Adjectives (or adjectival phrases) satisfying (11) (like “haopy”, “greedy”,
“red”, “weighs 12 pounds”) are called “predicative”. Among non-
predicative adjectives, there are various distinctions. There is a category
of adjectives which qualify other adjectives, for example “dark”™ (qual-
ifying colour adjectives), and these, though ruled non-predicative by
(11), behave rather differently from “large”. “Three™ and “alleged”,
though both classified as non—i)redicative, differ in that while “three”
can be adequately represented in Q, “alleged” cannot.

Sentences containing non-predicative adjectives, like (4), can be Q-
formalized. We could let “F” correspond to “is a large man”™ and formal-
ize (4) as* Fo”.We can make sense of the idea of an interpretation which
assigns to “F” the set of large men. However, this Q-formahzation is not
deep enough to bring out the distinctive contribution of “large”. “Is a
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large man” is complex, composed of “large” and “man”. This complexity
of structure is not revealed in the envisaged Q-formalization.

nse of an interpretation

The formalization could not reflect the validity of arguments like:

12) Tom is a small businessman. Therefore Tom s a businessman.
The most revealing Q-formalization would be

13) Fo; Go

(with “F™ corresponding to “is a small businessman” and “G” to “is a
businessman”), which is plainly Q-invalid. Does this matter? The idea
of artificial languages was to capture generalizations about forsal valid-
ity, but, by the standards set in chapter 1.10 and 1.11, (12) is not
formally valid. While this may give the Q-formalizer relief from the
burden of finding a formalization of (12) which reflects its validity, it
also carries with it an objection concerning cases in which there are
validity-reflecting Q-formalizations. For example, the validity of

14) Tom is a happy man. Therefore Tom is a man

is reflected by the validity of the obvious Q-formazlization. Hence the
conjunctive method of Q-formalization has captured more validity
than was intended: it has reflected as formally valid an argument that,
though valid, is not formally valid, according to our original definition.
There is a tension here. The original definition of formal vahdity could
be revised, or else the project of formalization recharacterized.

[ have given examples of supposedly predicative adjectives —
“happy”, “greedy”, “red”. “weighs 12 pounds” — but a doubt remains.
Are all these adjectives really predicative? One sign of non-
predicativity comes from the pattern discerned in the case of “large™:
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you can be a mouse and an animal and a large mouse without being a
large animal. Suppose that humans are on the whole rather less greedy
than most animals. Then you could be a man and an ammal and a
greedy man without being a greedy animal. Like “large™, there is a rel-
ativization to a comparison class, which is introduced by the noun, and
which could be expressed more expliciddy by saying “He’s large for a
mouse, but not large for an animal”, “He’s greedy for a man, but not
greedy for an amimal”. So perhaps “greedy”, and by similar considera-
tions “happy”’, are, after all, non-predicative.

The difference between “large™ and “greedy” is this: “large”, associ-
ating with the noun it qualifies, thereby determines, at least in part,
the appropriate standards of size to be applied. This does not hold for
“greedy”, which n this resembles adjectives like “tall”. Even when
“tall” occurs modifying a noun, as in “Tom 1s a tall man”, it may not
be this noun which determines the relevant comparison class. That
determination is left to context. Being tall for a Swede involves being
taller than does being tall for an Eskime.

Does the growing shadow of non-predicativity extend even to an
adjective like “red”? It’s one thing for a house to be red (quite 1n order
for the windows, doors, mortar and interior not to be red), another
for a colour sample to be red (should be uniform red all over), another
for a tomato to be red (painted red doesn’t count) and yet another
thing for hair to be red. Correet as these observations are, they do not
establish non-predicativity. There 1s no general term, T, not itself having
colour entailments, yielding the pattern: “This 1s a tomato and a T and
is a red tomato but not a red T”. Moreover, (11) holds for “red” com-
bined with any appropriate noun. So the phenomenon is not non-
predicativity. Although the different nouns it qualifies impose different
standards for what is to count as a red thing of that kind, it appears
impossible for a thing to belong to two different kinds and count as
red by the standards appropriate to one and as non-red by the stan-
dards appropriate to the other. With non-predicanivaty, like that of
“large”, by contrast, the different possible comparison classes can give
different verdicts with respect to the applicability of the adjective.
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6 Adverbs

In traditional grammar, an adverb or adverbial phrase is seen as mod-
ifying a verb. No such construction is available in Q. Hence there is
no straightforward validity-reflecting Q-logical form of, for example,

1) John walked quickly. Therefore John walked.

We could merge “walked” with “quickly”, and formalize “walked
quickly” by a single predicate letter; but we would have to choose a
different letter to correspond to plain “walked”, as it occurs in the con-
clusion, so the formalization would patently be Q-invalid.

We can reach a deeper formalization by a roundabout route, which
has been proposed by Donald Davidson. It seems that

2) John walked

is true il there is something — a walk — which John walked. So, though
there is no visible existenaal quantifier in (2), we could offer the fol-
lowing formalization of it:

3) dxFax
with “Fxy” corresponding to “x walked y”, and “&” to “John™.

John’s walk might be quick or slow, uphill or downhill, with a stck
or with a dog. This suggests that (1) should be formalized:
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4) dx(Fox & Gx); dx Fox

with “F” and “a” as before, and “G " corresponding to “is quick™. It 1s
perfectly in order for an interpretation of “G” to assign a set of quick
things: quick walks and quick swims and quick runs, but not slow walks,
etc., and not trees or lamp-posts, since these things cannot be quick

(4) is Q-valid. The premise says that there is something with two
properties — being F to ¢ and being G — and it is clearly correct to infer
from this that there is something with just the first of these properties.

In general, the sort of thing that can be walked or can be quick is
an event. We can sum up Davidson’s proposal as involving two theses:
(i) many verbs (those like “walk™, “run” and “swim”) introduce events,
and many sentences containing these verbs, like (2), introduce (implicit)
existential quantification over events; (i) adverbs are adjectives which
qualify events. Thus Davidson’s proposal sees the premise of (1) as con-
taining an implicit existential quantifier, and sees “quickly” as an adjec-
tive whose intended interpretation associates it with a subset of events.
(The notion of a sentence containing an “implicic” occurrence of a
quantifier 1s discussed in chapter 6, especully 6.6.)

How widely can this account be applied? One class of adverbs czn be
exempted from the account at the outset: those which, like “allegedly”,
“necessarily”, “probably” and “rarely”, modify sentences rather than
verbs: they are sentence adverbs (cf. Taylor [1985]). It is plain that in

5) John allegedly shot Jane

we are not saying that there is (really 1s!) 4 shooting with the property
of being alleged. Rather we are” saying something like: it is alleged that
John shot Jane. We are not asserting that a shooting has a certain prop-
erty, but rather qualifying a whole sentence (“John shot Jane”). David-
son ([1967b], p. 121) says that his account is not intended to apply to
any sentence adverbs.

To bring out the difference between sentence adverbs and the kind
with which we are concerned, consider the ambiguity of

6) John trod carelessly on a snail.

If we hear “carelessly” as a sentence adverk, we will regard this as equiv-
alent to
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7) It was careless of John to tread on a snail.

If we hear “carelessly” as genuinely modifying “trod”, we will reject
this equivalence: John may have set out with full deliberation and care
to tread on a smail. so (7) is false, but in the end executed his plan
carelessly, so one reading of (6) is true.

Ex. 411 What considerations, if any, should incline one to. classify
“necessarily”, “probably” and “rarely” as sentence adverbs?

There is another resistant category of adverbs, exemplified by
“intentionally”. We cannot paraphrase “John intentionally trod on a
snail” as “It was intentional that John trod on a snail”, since the latter
is ungrammatical. So “intentionally” is not a sentence adverb. Yet we
cannot see the adjective “intentional” as true of events. The very
same event may be an intentional switching on of the light and an
unintentional scaring off of an intruder. As Davidson says ([1967b], p-
121), events as such can neither be intentional or otherwise. Hence the
adverb “intentionally” cannot be treated as an adjective applying to
events,

Does Davidson’s account hold of all adverbs which are neither
sentence adverbs nor ones like “intentionally”? No: for in some cases
— including “quickly” — the adjective that would be discerned on
Davidson’s account is non-predicative, and hence its distinctive contri-
bution cannot be captured in Q. John swam the channel, and thereby
broke the record for cross-channel swims. On Davidson’s account

8) John swam the channel quickly

should be true in virtue of whatever swim verifies (8) being a quick
one. On the other hand, compared to most channel-crossings, John’s
self-propelled crossing was slow. So we also have as true

9) John crossed the channel slowly.

But the very same event is both the swim and the crossing. and veri-
fies both (8) and (9). If we applied Davidson’s account, we would be
committed to the view that some particular event (John's swim, that
is, his crossing) is both quick and slow, wh.ch is unacceptable.
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Davidson’s account should taerefore be applied only to those adverbs
not in any of the three resistant categories we have mentioned, viz.:
sentence adverbs, those like “intentionally”, and those corresponding to
non-predicative adjectives. Whether there is a positive characterization
of the remaining adverbs, and whether they genuinely form a special
category of adverb, are questions we will not pursue. Failure of pred-
icativity, or at least some closzly related phenomenon, may be more
prevalent than one might at first suppose (cf. Wiggins [1985]). For
example, a walk can be uphill, and “uphill” appears predicative. A walk
can also be a warning. But it is open to question whether it is intel-
ligible to qualify a warning a5 an uphill one. We seem to have the
pattern of non-predicativity: something is a walk and a warning and
an uphill walk but not an uphill warning.

7 Names

Names in English, like “Tom” and “London”, are supposed to be Q-
formalized by the use of name-letters. What is the common feature of
names that justifies this common treatment? When we have answered
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this question, we will be in a position to say whether expressions like
“the present Prime Mimister of Great Britain”, “water”, “Pegasus” and
“Vulcan”, which in many ways resemble names, should also be for-
malized by name-letters.

In Q, a name-letter is simply assigned an object (in the domain of
nterpretation). So one would expect the category of English names to
be a category of expressions which stand for objects. “Tom” and
“London” fall into this category. But may it not wirn out to include
many other expressions as well? For example, why does not an expres-
sion like “happy”, in the sentence “Tom is happy”, count as standing
for an object: the property of being happy, or, perhaps, the set of happy
persons? Indeed, predicate-letters are interpreted in Q by being
assigned objects (viz. sets), so should we not also construe English
predicates as standing for objects, and thus, by the proposed criterion,
counting as names?

A predicate takes a name to form a sentence. If predicates were a
species of name, then a sentence like “Tom is happy” would be con-
strued as two names juxtaposed. But two names juxtaposed do not
make a sentence, only a list. Hence predicates cannot count as names.

This argument does not prevent one seeing comimon nouns as
names, and analysing, say,

1) Tom is a man

2) Fop
with “&” corresponding to “Tom”, “f” to “the property of being a
man”, and “F” to “having” (as when we say an object has a property).
I know of no decisive objection to the policy, though we will not
follow it." Pursuing it cannot construe all predicates as names: there
remains the predicate “having”, matched to the predicate-letter “F".
Expressions like “the present Prime Minister of Britain” are called
“definite descriptions”. Many of them stand for objects, like the one just

' There would be a decisive objection if there were no properties: cf. Armstrong

(1978].
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mentioned, so they are prima facie cases of names. Some, like “the
golden mountain”, do not. Hence if all defimite descriptions are to be
treated in the same way, none of them should be formalized by name-
letters. Other reasons for not formalizing them by nune-letters are
given in §10.

Does “water” stand for an object? One is inclined to say vyes: of
course, “water” stands for water! But what 1s this object, water? Not,
presumably this puddle or glassful, but the scattered totality of water
throughout the universe. There is no objection to allowing this total-
ity to count as an object. Most objects are spatially cohesive in the
sense that between any two spatially separated parts of the object lies
a route (not necessarily a straight line) at each point of which 1s another
part of the object. But there 1s no need to insist that all objects must
be hke this. So far. then, “water” passes the test for being a name.

There are cases in which it 1s unnatural to treat it as a name, for
example:

3) There is some water here.

One could try formalizing “water” as a predicate:

-

4) dx(Fx & Gxa)

with “Fx” corresponding to “x is water”, “Gxy” corresponding to “x
1s present at y” and “a” corresponding to “here”. There i1s something
suspect: if we use the test of reading “3” as “there is at least one thing
which”, we find we are treating (3) as saying “There is at least one
thing which is water here”. Likewise, an interpretation would have to
assign to “F” a non-empty set of waters, or things which are water.
What things are these? Pools and lakes? If so, we misrepresent (3) as
equivalent to something like “there is at least one pool (or lake, or
quantity) of water here”. [f “F" is assigned the single scattered object,
water, one could as well revert to the idea that “water” 1s a name, and

adopt a formalization like:
5) dx(Faf & Gxa)

with the correspondences for “G™ and “a” as before, “f” correspond-
ing to “water” (now treated as a name) and “Fx)y” corresponding to “x

T w wwww T
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is part of y”. Again, this is not a perfect mirror of (3), for it treats it
as equivalent to “Something is water here”, and it’s not clear that (3)
involves any such thing.

More ingenuity is required to get even: this close in the case of sen-
tences like

6) Oil is lighter than water.
This sentence is true. But if we formalize as

7) Fep
with “F” corresponding to “lighter than”, and “oil” and “water™ to “a”
and “B” respectively, we say something which is true iff the weight
of the total amount of oil in the universe is less than that of the
total amount of water. This may still be true, but it is clearly not what
(6) says. Rather, (6) says something like: any volume of oil weighs less
than the same volume of water, and this would have to be the basis
for an appropriate formalization, using the notion of “part of” as
in (5).

In the case of words that are in many respects similar, for example
“gold”, a similar strategy would be called for in formalizing such sen-
tences as

8) This ring is made of gold.

Made of gold it may be, but not cemposed of the scattered totality of
all the gold in the world.

Does “Pegasus” stand for an object? If it does, the object is a mytho-
logical one. Are there mythological objects, or 1s applying “mythologi-
cal” a way of saying that there is no such object? Opinions differ. If,
like me, you think that there are not really any such objects as Pegasus,
you cannot formalize names like “Pegasus’ by name-letters. One alter-
native 15 given in §10.
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Even if you think that there 1s such a thing as Pegasus, you will not,
I presume, think there is any such thing as Vulcan. “Vulcan”™ was intro-
duced in the nineteenth century by astronomers. They posited an addi-
tonal planet, lying between the planet Mercury and the Sun, whose
presence they felt was required to explain the course of Mercury. They
were wrong: there 1s no such planet between Mercury and the Sun.
So you cannot think that “Vulcan” stands for an object, so you cannot
formalize 1t by a name-letter. An alternaave is given n §10.

8 Identity

“="1s a genuine predicate (or, in some terminologies, a predicate con-
stant). Unlike predicate-letters, which are assigned different sets in dif-
ferent interpretations, “=" is assigned a set specifiable in the same way
in every interpretation: the ser of all ordered pairs whose members
belong to the domain and whose first member is the same as the
second. This stipulation about interpretations reflects the intention that
“=" should mean idennty.

To conform to tradition, we will abbreviate expressions like “= of”
and "7 = af”to “a= f" and "a # .

It follows from what was said in the first paragraph that

1) a=a

1S true on every interpretation, that is, Fq ¢ = This 1s enough to
establish that

2) o Vxx==x

By contrast,
3) Fq VxFxx

is false. For though (3) is true upon some interpretations (for example,
those which assign to “F” what is assigned to " =), 1t 15 false on others
(for example, those which assign to “F the set of ordered pairs such
that the first is larger than the second).

The following true argument-claim illuserates the so-called princi-

ple of substitutivity of identicals:
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4) Fa,a=B ko FB

This reflects the intuitive truth that if @ is the same thing as §, then
any predication true of a is also true of B. The point can be put more
generally as follows:

5) An interpretation upon which “a = §” is tue is one upon
which: ™. .. e..." s true ff “. . . .. .7 is true.

w13

The last line is to be read as follows: any sentence containing “o is

true (upon the interpreration) iff the corresponding sentence, but with
“o’ replaced by “f”, on any number of occurrences, is true {upon the
interpretation). A rough summing up: identical objects have identical

properties.

mples 0 the i hat
" is true. Do these

9 Numeral adjectives

Consider
1) There are two men at the door.

T'hough “two” is, by some standards, an adjective attached to “man”,
it does not modify “man” in the predicative way. We cannot formalize

(1) as
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2) dx(Fx & Gx)

“is a man at the door” and “G” corre-
sponding to “two”. An intended interpretation would have to assign to
“G" the class of all things which are two, and this is nonsense: no (one)
object is two.

with “F” corresponding to

We can provide adequate formalizations of sentences like (1) by

“_n

using quantifiers and “=". (1) is probably ambiguous between

3) There are exactly two men at the door

and

4) There are at least two men at the door.
We can formalize (4) as

5) dxdy(Fx & Fy & x=y). -

This is true upon an interpretation, i, iff at least two things are in i(F).
Applying the interpretation rules of {2.2) in some detail, (5) is true
upon an interpretation, i, iff “Iy(Fa & Fy & a # y)” is true on some
a-variant of i, say . This is turn is true on ' iff “Fa & Ff & a = f’
is true on some Pvariant of ¢, say i”. Any such ¥ must assign differ-
ent objects to “a” and “B”, hefice it must assign to “F” a set having at
least two members. But i and i agree with i* in their assignment to
“F”.So (5) is true on an interpretation iff it assigns at least two things
to “F”. Hence (5) is an adequate formalization of (4).

We saw (in §4) that “JxFx” adequately formalizes “At least one
thing is F”. It is easy to modify (5) so that it formalizes “At least three
things are F”. More generally, the following schema can be seen as
giving instructions for formalizing “At least n things are F”, for an arbi-
trary numeral n:

6) ExIA.,Z{l',,(Fxt&...&Ex,,&-\]ﬁ)’z&...&xi#x“&.\bi
x‘v,&.‘.&xlix"&,.. ..,&x,,_|¢x,,)_

RN oSS ST
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To apply this recipe, we imagine the variables to be ordered in some
way, with “x;” corresponding to the first variable in the ordering, and
so on. The recipe enjoins you to write n instances of the existential
quantifier followed by a variable (a different variable each time), fol-
lowed by n instances of “F” followed by each of the variables, followed
by instances of v # v for every pair of distinct variables. Applying it
to the case n = 4, 50 that the aim is to formalize “At least four things
are I, we get:

7) dxdydzdx (Fx & Fy& F2 & FX &x £y & x# 2z & x #
& yztz&y#x & =z £4).

Exactly n things are F is true iff (at least n things are F and at most
n things are F). So if we can formalize “at most n”, it will be casy to
formalize “exactly n".

Suppose that

8) At most two things are F
is true. Then, if ever we find objects, 0,, 0, 03, which are all F, we know
that we must have counted one object twice, which means that either
0y = 0y OF 0y = 03 O 0, = 05. This justifies the formalization of (8) as

9) Vx Vy Vz((Fx & Fy & Fz) aE=yva=zvy=2)).
Simularly

10) At most one thing is F
is formalized

11) VaxVy(Fx & Fy = x = y).

In general, at most n things are F is formalized by the recipe:

12) VX| =R .Vx,,.;]((Fx] . A ,Fx,,”) —)(x; +x2V. VX = X
VX=X V... . VHR=%, V... ...V % = X))

To formalize (3) — “there are exactly two men at the door” — we can
simply conjoin (5) and (9). The result is equivalent to the neater:
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13) Ix Iy(Fx & Fy & x# y & Yz(Fz >(z=a v z=y))).

This says that some x and y are F and are disunct, and that any F thing
is one of these. It adequately caprures the idea that exactly two things
are F.The general recipe on the lines of (13) 1s

14) E.‘:l r ;]x"{}:;rl P S . Fx,, & X - X &. .. & X F X, & Xa
Xy O i 8 X Xy & s i & x4 # x, & Vi, (Fx,q —
(xlrl*l =X V... VX = 'rfl)))‘

Faced with the task of formalizing an English sentence containing
numeral adjectives, the recipes in (6) and (14) may be useful. More
insight into the ideas involved is provided by appreciating the possi-
bility of a recursive approach. For example, the notion of “exactly n”
{for some positive numeral 1) can be abbreviated by a quantifier of the
form “3"x”, and captured by a basis clause (15) and a recursive clause
(16):

15) I'xFx = ;4 Ix(Fx & Vy(Fy = x = y)).
16) d'xFx = ;dx(Fx & 'y (Fy & x # )).

(15) defines “exactly one thing 15 F as “something is F and everything
which is Fis that thing”. (This 15 how Russell defined “The F exists”)
(16) defines “exactly n things are F as “something is F and there are
exactly n — 1 other things which are F”.

We can use these ideas to capture the plurality involved in sentences
in which an existential quantifier attaches to a plural noun. Thus (4.3)

TP

]
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Some elephants are greedy
may mean something like
17) More than one elephant is greedy.
If so, it can be formalized as
18) Ix Jy(Fx & Fy & Gx & Gy & x # y)

with the intended interpretation assigning to “F” the set of elephants,
and to “G” the set of greedy things. If (17) seems more precise than
(4.3), it may be that we need to turn to implicature for an explana-
tion. If, looking at a large bag of nails, [ exclaim

19) Some of the nails have gone rusty

my audience may well expect there to be more than two rusty ones,
but it seems wrong to say that this is actually entailed, rather than
implicated, by (19).

The recipes (7), (12) and (14) can be used to formalize sentences
in which number words like “one”, “two” and “three” qualify nouns
or noun phrases (like “men” or “men at the door™). In virtue of this
role, number words in these occurrences have been called “numeral
adfective;”. A contrasting role is when the same words are used, appar-

3
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ently, as names of numbers, as in the series “one”, “two”, “three”, or
in a sentence like “one plus two 1s three”. In this role, the words are
sometimes called, simply, numerals; and in this role, one cannot rely on

the recipes to provide formalizations. A sentence like

20) Five plus seven equals twelve

has to be formalized using name-letters to correspond to the
numerals.
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10 Descriptions

We saw in §7 that there is a case for saying that definite descriptions
like “the present Prime MinfSter of Great Britain™ and “the moon™
should-not be formalized by name-letters. This section explores that
case in more detail. First, [ present part of the only serious alternative
pattern of Q-formalization, provided by Bertrand Russell’s theory of
descriptions.

The theory comes in two parts, one of which deals with sentences

like:
1) The moon is cold.

Russell’s 1dea was that such a sentence should be Q-formalized as if it
were “There s exactly one moon and it is cold™:
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2] dx(Fx & Vy(Fy = x = y) & Cx).
The second part deals with sentences like
3) The moon exists
which Russell treats as an instance of (9.14) for n = 1:
4) dx(Fx & Vy(Fy = x =y)).

In both cases, an intended interpretation should assign to “F" the set
of moons, and to “G” the set of cold things. (2) in effect says that
exactly one thing is F and that thing is G. If it correctly formalizes
(1), then (1) is false if there is more than one moon or less than one
or if there 1s exactly one moon which is not cold; and otherwise (1)
is true. On an intended interpretation, 4) says that there is exactly one
moorn.

We need some relativization, or else (2) and (4) will be false on an
intended interpretation whereas (1) and (3) are naturally understood as
true. Many planets other than the earth have moons. Hence there is
more than one moon. Hence (2) and (4) are false on the intended
interpretation. There are various options:

(a) Regard (1) and (4) as elliptical for something like “The earth’s
moon is cold”, “the earth’s moon exists”. This may seem acceptable in
the present case, but a speaker may utter something similar without
having any idea of how to complete it in that kind of way. For example,
one who utters “The door is closed” in a room with many doors, may
not have troubled to think of any restriction on “door” which only
one door satisfies.

(b) Restrict the domain of intended interpretations, or restrict what
an intended interpretation assigns to “F”. The restriction might be to
Earth moons or contextually salient moons. It may be hard to give any
general rule whose application would do justice to the meaning of
English sentences. Such issues were relatively unimportant to Russell
himself, whose initial interest in definite descriptions was in connec-

tion with mathematics, in which such contextual sensiivity does not
typically arise.
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The only serious alternative Q-formalization of (1) and (3) uses a
name-letter for “the moon”. One advintage of formalizing (1) by (2),
in accordance with Russell’s theory of descriptions, is that this captures
the validity of some arguments that the name-letter approach cannot
capture, for example

5) The moon is cold. Therefore a moon is cold
and

6) The author of Mein Kampf is a manic. Hitler wrote Mein
Kampf. Therefore Hitler is a maniac.

The name-letter method yields the following:
7) Ga; 3x(Fx & Gx)

(the correspondences being “G” for “is cold”, “a” for “the moon”, “F’
for “is a moon™) and

8) Fe, GB, Fp -
(the correspondences being “F’ for “is a maniac”, “a” for “the author
of Mein Kampf”, “G” for “wrote Mein Kampf” and “B" for “Hatler”).
Both of these are patently invalid, whereas (4) and (5) are valid.

On Russell’s theory, by contrast, we get the following Q-valid
formalizations:

9)" dx(Fx & Vy(Fx — x = y) & Gx); Ix(Fx & Gx)

(the correspondences being “F’ with “is a moon” and “G” with “is
cold”) and

10) Sx(Fx & Vy(Fx > x = y) & Gx), Fe; Ga

(the correspondences being “F” with “wrote Mein Kampf” “ G” with “is
a maniac” and “a” with “Hitler”). The Q-validity of (9) is evident. (10) is
also Q-valid: an interpretation upon which the premises are true will
assign a set containing just one object to “F” (on the intended interpre-

10 - Descriptions 191

tation, “F” will be assigned the set of writers of Mein Kampf, that is, just
Hitler), and this object will both be assigned to “a” and belong to what
1s assigned to “G”. This ensures that any interpretation upon which the
premises are true is one upon which the canclusion is true also.

The fact that Russell’s theory of descriptions makes i: possible to
reflect the validity of some arguments whose validity cannot be caprured
by the method of name-letters would decisively establish its superiority
only if the arguments in question were formally valid. Here, however, we
find a circle: they are formally valid iff “the” is a logical constant, and, by
the present standards, “the” is a logical constant iff Russell’s theory of
descriptions is correct. Then, and only then, is it definable in terms of the

LA 1Y

stipulated constants “all”, “some™, “if ” and “‘is the same as”.

If we tried to use name-letters to formalize sentences like (3) (“The
moon exists”) we would represent all of them as true, even

11) The golden mountain exists,
For all would be formalized as “Fe'', which entails
12) Axx=@

This connects with an argument for Russells theory of descriptions
mentioned in §7: (i) some definite descriptions — we will call them
“empty” ones — stand for no object, for example, “the golden moun-
tain”; and (ii) all definite descriptions should be treated in the same way.
Since the empty descriptions cannot be adequately formalized by means
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of a name-letter, (11) tells us that none should be. Since there are only
these two candidates for methods of formalizing, Russell’s triumphs.

To reiterate why an empty description cannot be adequately for-
malized by a name-letter: our standard of adequacy for a formalization
is that its truth-upon-an-intended-interpretation conditions should
match the truth conditions of the original English. But what could be
an intended interpretation when an empty description is formalized by
a name-letter? We have to choose some object, since every interpreta-
tion assigns objects to all name-letters. Perhaps we should designate an
arbitrary object, say the number 0 or the null set, as what an mntended
interpretation should assign to a name-letter which corresponds to an
empty description (cf. Frege [1892b], p. 70). But it seems that what-
ever object we choose we will get the wrong result. Thus

13) Someone was the unique author of Principia Mathematica

is false (it was jointly authored by Russell and A. N. Whitehead),
whereas

14) No one was the unique author of Princpia Mathematica

is true. Formalizing by the method of name-letters would yield, respec-
tively, (12) and its negation:

15) -Ixx=a

Whatever object we choose as what an intended interpretation assigns
to “a”, (12) will be true upon the interpretation and (15) will be false.
This gets the truth values just the wrong way about, so there is no
adequate formalization to be had by this method.

Accorcing to Russells theory of descriptions, sentences which
would naively be classified as identity sentences are formalized not as
identity sentences but as existential quantifications. For example, we
might naively classify

16) Scott was the author of Waverley

as an identity sentence. However, an appropriate Q-formalization, using
Russell's theory of descriptions, is:

17) 3x(Fx & Yy(Fy 2 x=y) & x = 0)
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where “F” corresponds to “wrote Waverley” and "o’ to “Scott”. This
Q-sentence, being dominated by an existential quantifier, must be clas-
sified as an existential quantification and not as an identity sentence.
In particular, something of the form of (17) does not yield a premise
fit for an application of (8.5), the substitutivity of identicals.” Russell
[1905] thought he could establish this by the fact that whereas George
1V wished to know whether Scott was the author of Waverley, he did
not wish to know whether Scott was Scott.

Russell’s view also represents some initially plausible principles as
false, for example:

18) The F which is G is F,
The F which is G is G;
19) “The F is not G” is the negation of “The Fis G".

The Q-formula corresponding (18) is not Q-valid, and there are two
Q-formulae corresponding to “The F is not G”, only one of which
is the negation of a Q-formula corresponding to “The F is G” (see
Ex. 4.18). Russell exploited the attractiveness of these principles in an
argument against a position he attributed to Meinong, according to
which there are no really empty definite descriptions, merely some
which refer to non-existent things. If this view is combined with (18)
and (19) it leads to contradiction, as we can see by putting “square”
for “F’ and “not square” for “G”.

In Privicipia Mathematica, Russell proved that in restricted contexts vou could treat the
formal equivalents of English expressions of the form “The F is the G” (for example, “the
most powerful man in the world 1s the President of the World Bank™) as if they were
identity sentences: see Russell and Whitehead [1910], ¥14.272.
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The principle that all definite descriptions should be treated alike is
open to question. If we apply the same sort of principle to names,
saying that all names must be treated alike, we find that we should treat
“Vulcan” and “Reagan” alike. Since, for reasons already seen in §7,
we cannot formalize “Vulcan” by a name-letter we also should not
formalize “Reagan” by a name-letter. Russell himself accepted this
consequence. Indeed, he held that the only expressions that could be
adequately formahzed by name-letters were expressions that we do not
ordinarily classify as names (but rather as demonstrative pronouns):
“this” and “that”, as these are used to refer to momentary subjective
experiences (these are his so-called “logically proper” names: Russell
[1918], pp. 200—1). We will return in §12 to the question of names and
descriptions.

Russell’s own first response to the problem of formalizing descrip-
tions was to introduce a new device, going beyond the syntax of Q,
the (inverted) iota-operator, “1”. This 1s a variable binding operator,
rather like a quanaofier, but it forms what at first look like singular
terms. Using it, one could write (1) as

20) 15 cold (wx)(moon x).

This could be expressed in something more like English as “(ix)(such
that x is a moon) is cold” or “the x such that x 15 2 moon 15 cold”.
Russell found that in order to indicate the scope of these apparent sin-
gular terms he needed further complications (see Principia Mathematica,
Russell and Whitehead [1910], *14.03). He claimed chat the iota-
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expressions were strictly unnecessary: wherever they occur, one can use
the methods exemplified by (2) and (4) to replace them by ordinary
Q-formulae. Russell called the iota-expressions, like “(1x)(moon x)”,
“incomplete symbols”, because they do not need to be “completed”
by an object in the world in order to functon significanty in
language.

11 Existence

(10.3) and (10.13) raise the question of how we should formalize sen-
tences which affirm or deny existence. The latter could have been
rephrased:

1) The unique author of Prindpia Mathematica does not exist.

This is not very idiomatic as compared with (10.13), but it seems to
mean the same. We are perhaps more familiar with this phrasing in
mathematical contexts, for example:

2) The greatest prime number does not exist.
There are also such truths as
3)  Vulcan does not exist,

in which a name is used rather than a description.

“J" is the “existennal” quancfier, so one might expect it to have a
ole to play in formalizing assertions and denials of existence. On the
other hand, “exists” is grammatically a predicate, so one might think
to formalize it by means of a predicate-letter.

An example of a use of “exists” which cries out for treatment by

I‘Hl: is
4) Mad dogs exist.
Though “exists” is grammatcally a predicate, its function here is not

to predicate existence of each and every mad dog. Rather, its role
should be compared with “rare” in
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5) Mad dogs are rare.

“Rare” does not predicate rareness of each mad dog and is not appro-
priately formalized by a predicate-letter. The interpretation of a predi-
cate letter (of degree 1) will assign it a set of objects, of each one of
which the predicate-letter is, on the interpretation, true. “Rare” is not
an expression which intelligibly applies to a single object; and it is
tempting to think that the same goes for “exists”. There is certainly a
difficulty in understanding “exists” as like an ordinary predicate in
denials of existence, for example:

6) Mad dogs do not exist.

It is clear that there is no object in the universe of which it is being
said that that object does not exist.

Suppose we try to use a predicate-letter to correspond to “exists”
in these cases. We might try fornializing (4) by

7) Vx((Fx & Gx) > Hx)
znd (6) by

8) Vx((Fx & Cx) > ~Hx)
with “F” corresponding to “is a dog” “G” to “is mad” and “H” to
“exists”. If there are no mad dogs, both (7) and (8) come out true,
upon an intended interpretation, whereas (4), which (7) is supposed to
formalize, should certainly be false in this case. If we try instead

9) dx(Fx & Gx & Hx)
for (4), and

10) dx(Fx & Gx & ~Hx)

R
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for (6) (with correspondences as before) we find that both require
for their truth upon an intended interpretation that the domain should
contain mad dogs which, on the face of it, is just what (6) denies.
One attempt to meet this difficulty involves distinguishing between
being and existence. The category of being is the wider, embracing plenty
of non-existent things, like Pegasus, the golden mountain, round
squares, as well as the existing things like Ronald Reagan and Italy. The
existertial quantifier, expressed in English by “there is”, relates to the
category of being, “exists” to the narrower category of existence. Thus

11) There are things which do not exist

expresses a truth, on this theory. It could be formalized, with cor-
respondences as before, as

12) Ix-Hx.

Let us call this “Meinong’s Theory of Existence” after a famous
proponent of a not too dissimilar view. Russell accused the view of
showing a “lack of that robust feeling for reality which must be pre-
served in logical studies” ([1919], p. 170). One may not feel that this
observation is enough to refute the view. However, Russell did show
that the logical considerations under discussion in this section do not
on their own force one to adopt it.

In the case of (4) and (6), non-Meinongian formalizations are
attained by using the existential quantifier to correspond to “exists”,
rather than a predicate-letter:

13) 3x(Fx & Gx)
14) ~3x(Fx & Gx)

with “F” corresponding to “is a dog” and “G” to “is mad”. So some
sentences containing “exists” can be adequately formalized using “3”
rather than a predicate-letter.

The cases so far discussed have had plural subjects (for example,
“mad dogs”). [ now turn to singular existential sentences, for example

(3):

Vulcan does not exist.
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This is a negative sentence, and we should also have an example of a
positive one:

15) The third man exists.

Imagine (15) to be uttered in connection with some intrigue. There is a
debate about how many people were involved. You believe there
were three: two well-known villains and a third whose name you do not
know. You might utter (15) to state your position on the controversy.

We cannot in any straightforward way apply the policy adopted in
the plural case to the singular case. In (4),

Mad dogs exist,

the plural subject contained predicates for the quantifier to attach to.
(3) does not on the face of it contain such a predicate. If we try to
formalize it by

16) —dxFx,

we need to ask what “F” corresponds to. It seems it must correspond
to “Vulcan”, but it cannot do that since it has to correspond to a pred-
icate and “Vulcan™ is a name. We will return to this question shortly.

In the case of (15), we would have exactly the same problem, if we
were to think of “the third man” as formalizable by a name-letter. The
fact that there are predicates contained in the phrase should encour-
age the view that they could be made accessible to existential quan-
tification. The theory of descriptions given in §10 has the merit of
taking-seriously the fact that definite descriptions contain predicates. If
we mechanically apply the theory to (15), the result ic:

17)  dx(Fx & VYy(Fy — x = y) & Gx)
where “F" corresponds to “is a third man” and “G” to “exists”.
However, if we agree with Russell, we will hold that everything exists.
In that case, the intended interpretation of “G” will be the domain of
interpretation. This means that “& Gx” adds nothing to the truch-
upon-an-interpretation conditions of (17). So we might as well for-
malize (15) as
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18) In(Fx & Vy(Fy - x =y))

(with “F” as before). The remaining part of Russell’s theory of descrip-
tions proposed precisely this. Your opponent’s denial of (15) will be
formalized by prefacing (18) with “ ", These formalizations seem ade-
quate, yet avoid the view that there are things that do not exist.

We saw in §7 that “Vulcan” cannot be adequately formalized by a
name-letter. This blocks the formalization of (3) as

19) -Fa
with “F” corresponding to “exists” and “o” to “Vulcan”. The previous
paragraph, however, suggests how one might find existential quantifier
formalizations of “exists” as it occurs in (3): discern a hidden predicate
beneath the occurrence of the name “Vulcan”. Two versions of this
approach are available.

20) dxx=a

asserts the existence of whatever the interpretation assigns to “a”. It
does so by saying that something exists which is identical to «, which
is just a way of saying that a exists. (This corresponds to the English
equivalence between “Napoleon exists” and “There is something which
is (identical to) Napoleon™.) The name-letter “o” is converted into a
predicate “= o’ — an expression which when coupled with a name or
name-letter forms a sentence. This is one way to find a predicate
hidden in the occurrence of a name, and it can be appled generally
(cf. Quine [1948], Hochberg [1957]). Applying it to (3), we could see
it as saying that it is not the case that something 1s 1dentical to Vulcan,
and formalize it as:

21) "“xx=a

with “a” corresponding to “Vulcan™.

The trouble with this suggestion is that (21) is not true upon
any interpretation, whereas (3) is true, so the formalization is
inadequate.

(20) 1s Q-valid, that is, true upon every interpretation. By (2.2), (20)
is true upon an interpretation { iff “f = & is true upon some f-variant
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interpretation. There is a f-variant of any 7, an interpretation which
assigns the same object to both “a” and “f”. We rely upon the stipu-
lation that every domain contains at least one object; if the empty
domain were allowed, there would be no mnterpretation with respec,t
to it which assigned one and the same object to the two name-letters.
(For a relaxation of these stipulations, see §20.)

One way to find a predicate hidden in a name, as just described,
sees the name, n, as concealing a predicate “= y”. We have seen that
this will not always yield the desired results. The other proposal is more
radical. It is that at least some names are “really” definite descriptions,
in an abbreviated or truncated form. Perhaps “Vulcan™ abbreviates the

definite description “The intra-mercurial planet”. Then (3) is equiva-
lent to

22) The intra-mercurial planet does not exist

and we have already seen how (for (15)) one could give an adequate
Q-formalization of a sentence like this (as (18)). If we hold to the
view that everything classified as a name in English should be treated
alike, and take it that the truth of (3) gives us a compelling reason
to regard “Vulcan™ as really a definite description, then we are com-
mitted, as Russell was, to the view that all English names are really
“abbreviated” or “truncated” descriptions (Russell [1918]. pp. 200,
243).

To summarize: in formalizing plural affirmations and denials of exis-
tence, like “Mad dogs exist”, the quantifier approach gives the right
result and the predicate-letter approach the wrong result. Singular asser-
tions and denials of existence Superficially divide into two categories:
(1) those involving a name, like “Vulcan exists” and (i1) those invélving
a description, like “The third man exists”. Assuming that we adopt
Russell’s general recipe for formalizing descriptions, the quantifier does
all that is needed in regard to (ii). Use of a predicate-letter corre-
sponding to “exists” would be otiose, unless one accepts Meinong’s
theory. Existential sentences in (i) can only be adequately Q-
formalized if they are “really” in category (ii): that is, if the names in
question are treated as “really” descriptions. Whether this seeming dis-
tortion of English can be justified is discussed in the next section,
which, as it departs from the question of Q-formalization, can be
omitted without loss of continuity.

all

W/
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Our policy will be to formalize English names by name-letters,
unless, as in (3), this leads to an inadequate formalization.

12 Are names “really” descriptions?

One of Russell’s motivations for holding that English names are defi-
nite descriptions sprang from his engagement in a project very similar
to that of finding Q-formalizations of all English sentences. He was
using a richer language than Q, the language of Principia Mathematica,
but its richness has no bearing on the issue we are now discussing, so
I shall bracket that difference. Russell believed that some mterpretation
of Q would express anything that could be said or thought in any lan-
guage, and Q would have the advantages of clarity, and accessibility to
logical manipulations. This belief entails that at least some apparent
names (e.g. “Vulcan”) are descriptions, and yields 2 more general con-
clusion if we assume that all names should be treated alike. This was
not Russell’s only reason: names, especially in the context of existen-
tial sentences, raise problems quite independently of the project of Q-
formalization. This section briefly introduces some of those problems.

() Consider again (11.3):
Vulcan does not exist.

This is true (or so we all ordinarily believe). But how does the sen-
tence work? It appears to introduce an entity, viz. Vulcan, and then go
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on 1o say of this entity that it does not exist. Unless we are Meinon-
glans, a sentence which does that would be contradictory, and not true.
The description theory dissolves this mystery. “Vulcan” does not intro-
duce an entity, but rather a chim to the effect that exactly one thing
has a cerain property (being a planet between Mercury and the sun),
and the rest of the sentence serves to negate that claim.

(1)) Consider how names are learned. It is as often as not by means of
a definite description. “Who was Godel?”, you enquire. When I tell you
that he was the Austro-Hungarian logician best known for his proof
of the incompleteness of arithmetic, you come to be in a position to
use the name. A natural hypothesis is that the mechanism here is defi-
nition: the description defines the name, and thus gives you its meaning.

(i) Consider those names which have bearers (ke “Reagan” and
unlike “Vulcan™). Understanding such a name involves knowing who
or what its bearer is. How is this knowledge represented in your mind?
A natural answer is that it is represented by a definite description: if
someone uses a name, N, he must be able to answer the question: “who
or what do you mean by N?”, and it seems the only appropriate answer
he could make would consist either in pointing to the bearer of “N”
or in citing a description true of 1L

(iv) Consider an identity statement like
1) Lewis Carroll is Charles Dodgson.

This is no trivial truth, but a discovery that became known to a wider
and wider circle in the late nineteenth century. Suppose that, instead
of the view that names are really descriptions, we hold the view that
a mame simply stands for an object. Then it seems hard to explain how
you could understand both of the names “Lewis Carroll” and “Charles
Dodgson” without knowing that (1) is true. In understanding each, you
must know who or what the name stands for, so how could you fail
to know that they stand for the same object? Yer clearly one can under-
stand (1) without knowing whether it is true, and this is incontro-
vertibly allowed for by the description theory: you may associate the
names with different descriptions.

I now turn to some criticisms of the description theory, and comment
on the above four arguments for it.

account of the meaning of names.
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(@ It would seem that two people could both understand a name
perfectly well, yet associate different descriptions with it. If you are a
White House janitor you may associate quite different descriptions
with “Reagan” from those associated with the name by an El Sal-
vadorian, perhaps living beyond the reach of television. So do we have
te say that the name is ambiguous? This would seem unplausible.
Russell was quite well aware of this issue, and explained how it was
no objection to his theory (however objectionable it may be to theo-
ries sometimes attributed to him, for example by Kripke [1972], p. 27).
He allowed that two people could communicate satisfactorily using a
name, even though they associated different descriptions with it, pro-
vided that the different descriptions were true of the same thing. The
definite description which a name “really” is should not be thought
of as something that has to be common to speaker and hearer when
they communicate. Rather, the relevant definite description varies with
speaker and occasion: it is whatever description would make explicit
the thought in the speaker or thinker’s mind on the occasion in ques-
tion (Russell [1912], p. 29). There is no one description steadily and
universally associated with the name. Hence in one good sense of
“meaning”, that in which meaning is what is common to speaker and
hearer in communication, Russell’s theory 1s not intended as an
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This very fact, however, may make the logician regard the theory as
unsuitable for his purposes. If someone asserts something, the logician
will want to know the consequences of what is asserted. These conse-
quences need to derive from something publicly shareable, to derive
from something common to speaker and hearer in communication. If
someone idiosyncratically thinks of Reagan via the description “The
person who always misses the ashtray when stubbing out his cigarettes™,
we do not want to count as a consequence of this man’s assertion that
Reagan will give a press release today, that someone who misses the
ashtray when stubbing out his cigarettes will give a press release today.
Descriptions deriving from these subjective sources are not appropri-

ate for the study of logic (cf. Frege [1892b], p. 59).

(b) The argument of (i) is probably the strongest. Its immediate appli-
cation is only to names without bearers. Its strength lies largely in the
absence, until quite recently, of a plausible non-Meinongian alternative
(cf. Evans [1982], ch. 10).

Russell thought one should treat names with and without bearers
in the same way on the grounds that one might not know, of some
group of names, which have bearers and which do not, even though
one understood all the names in the group, so that the use of a name
does not make the appropriate division. For example, we can sensibly
discuss whether or not Homer existed. In doing so, we use the name
“Homer”, presumably correctly, without knowing whether it is a name
with a bearer or a name without. Logic is supposed to proceed without
empirical knowledge, drawing just on the understanding of sentences.
So logic ought not to discriminate between names with bearers and
names without. This certainly puts the onus on the person wanting to
discriminate to find a distinction between the two classes that shows
up in the use of language.

(c) The argument of (i1) is nct decisive, since the phenomena adduced
are consistent with the view that the use of the description in learn-
ing is to get the learner to know who or what the bearer of the name is.
This task can be achieved without giving an expression which means
the same as the name (cf. Kripke [1972], pp. 53 ).

(d) It is not clear that, as (iii) alleges, we can always give a definite,
uniquely 1dentifying, description corresponding to every name we use
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with understanding. Suppose we notice someone on our way to work
each day whom we inwardly name “Fred”. We can recognize him when
we see him, but any attempt to describe his features will probably (as
the police know only too well) yield a description which fits hundreds
of people.

(e) The argument of (iv) 1s fallacious. There is no valid argument from

a=b
He knows what the name “4"” stands for
He knows what the naime “b" stands for

to
He knows that “a” and “b” stand for the same thing.

Imagine Dodgson’s colleagues at Christ Church, who obviously under-
stand the name “Dodgson™ and know who Dodgson is. In addition,
they are aware of Lewis Carroll's success, and so understand the name
“Carroll”, and know who Carroll is. They may have no basis for sup-
posing that that Dodgson is Carroll.

(f) On Russell’s theory of descriptions, “the” is a kind of quantfier,
meaning “there is exactly one .. ”. [t is plain that we can understand
a sentence like

2) The inventor of the jet engine died in poverty

without (by one natural standard) knowing who the inventor was or

even 1f there was one. (Perhaps the jet was the product of team research.)

In particular, if there is a unique inventor, we need have no link with

him in order to understand the sentence. (2), on Russell’s theory, is a

general statement: no particular object enters into its interpretation.
We tend to think of names otherwise. Understarding

3) Frank Whittle died in poverty

does require knowing who Whittle was. We have to have met him or
been told about him or seen traces of him in order to use his name.
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It seems that the conditions required for using a name are different
from those required for using a definite description, and this counts
against Ruussell’s theory that names are descriptions.

13 Structural ambiguity in English

Q has no structural ambiguity. One way to darify structural ambiguities
in English (see chapter 1.12) is to provide distinct Q-formalizations, one
for each distinct reading of the English. Being structurally ambiguous is
treated as having more than one logical form.

It 1s often said that

1) Everyone loves someone

is ambiguous between a (weak) reading upon which everyone is such
that there is someone he loves, and a (strong) reading according to which
some lucky person 1s loved by everybody. With * Fxy” corresponding to
“x loves y” the unambiguous formalizations are, respectively:

2) Vx3yFxy
and
3) dyVxFxy.

The strong reading entails the weak:

-

4) JyVxFxy Fq Vx3yFxy

but the converse does not hold.

The inference from V3 to 3V is known as the “quantifier shift fallacy”
and it is commonly attributed to philosophers and others. For example,
there is an argument for a foundationalist view of knowledge which,
denuded of some of its protective covering, runs as follows:

TR

13 - Structural ambiguity in English 207

5) Every justificaton of a proposition has to end somewhere.
Therefore some propositions cannot be justified, but have to be

taken for granted.

Some of the ambignity of (1.12.9) was of this kind:

Logic, epistemology and metaphysics are all the philosophical sub-
Jects there are. Nicholas has written a book about logic. Nicholas
has written a book about epistemology. Nicholas has written a book
about metaphysics. Therefore, Nicholas has written a book about
every philosophical subject.

The correspondences:

“a” for “logic™;

“B” tor “epistemology™;

“y” for “metaphysics”;

“8" for “Nicholas”;

“F” for “is a philosophical subject™;
“Gxy” for “x has written y”;
“Hxy™ for “x 1s about y”;

“J” for “is a book™.

The premises have no structural ambiguity, and can be formalized as
follows:

6) Vx(Fx > (x=avx=8v x=y)
Jx( Jx & Géx & Hxa)
dx(Jx & Géx & Hxp)
dx(Jx & Géx & Hxy).

The weak version of the conclusion upon which the argument is valid is
7) Vx(Ex — dy(Jy & Gy & Hyx)).

The strong version of the conclusion upon which the argument is
invalid 1s:
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8) dy(Jy & Gé & Vx(Fx — Hyx)).

(7) 1s consistent with Nicholas writing various books, perhaps one on
each of the three subjects. (8) requires him to have written a compen-
dious book, treating all the subjects at once. In (7) the universal quan-
tifier has wide scope relative to the existential quantifier. In (8) the
scopes are reversed, the universal falling in the scope of the existential.
The use of variables in Q helps keep track of the zpplication of
quantfiers. In (8) it is important which quantifier is applying to the
first position in “Hyx" and which to the second. This is shown by the
attachment of “x™ to both the universal quantifier and the second posi-
tion, and “y” to both the existential quantifier and the first position.
Pronouns sometimes play a similar role in English, as in

9) Someone called today and he brought his wife.

They also play another role, as shorthand for the reapplication of a
name, as in

10) Oscar kissed Joan and he made her cry.

Here “he” and *“her” are stylistic variants of the reuse of “Oscar” and
£ Oal_]!!.

Sometimes it is unclear in English which role a pronoun is playing,

1

for example “he” in
11) If Oscar kissed anyone, he will be pleased.

The formalization upon which “he” is equivalent to a reuse of “Oscar”
is

+

L T
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12) Vx(Fox — Ga)
with “Fxy” corresponding to “x kissed 77, G to “is pleased” and “&”

to “Oscar”. The formalization upon which “he” marks the application
of the quantifier is

13) Vix(Fax — Gx).

The word “only” often gives rise to ambiguity in English.
14)  John only eats organically grown vegetables

would normally be interpreted in a way consistent with John eating
meat, the clum being that, as far as vegetables go, all the ones he eats
are organically grown. This reading is formalized

15) Vx((Fax & Gx) — Hx)

with *“Faxy” corresponding to “x eats y”, “G” to “is a vegetable”, “ ™
to “is organically grown”, and “o’’ to “John”.

In my view, the more correct reading of (14), the reading that would
be favoured by teachers of English, entails that John eats nothing but

vegetables. This reading is formalized
16) Vx(Fax — (Gx & Hx)).

This is not literally a scope difference in Q: 1t is not that (15) and (16)
differ only in point of the relative scopes of some pair of operators.
The phenomenon is more like the ambiguity that can arise concern-
ing the multiple qualification of noun phrases. For example, in

17)  John is a dirty window cleaner
t is unclear whether “dirty” is meant to qualify the complex “window

cleaner” or just the word “window”. The alternatives are brought out
tespectively by the very approximate formalizations:
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18) dx(Fx & Gx & Hax)
19) 3x(Fx & Ga & Hax)

with “F” corresponding to “is a window”, “G” to “dirty”, “H" to “x
cleans y” and “a” to “John”. The formalizations are only very approx-
imate, for it takes more (and also perhaps less) than cleaning one or a
dozen windows to e a window cleaner.

L]

Representations based on Q can clarify structural ambiguities in
English sentences, even when those sentences resist Q-formalization in
any reasonably revealing way. The technique involves mixing English
and Q. For example,

20) I am trying to buy a house

1s ambiguous between the claim that there is a house I have set my
eye on and towards which my buying efforts are directed, and a claim
which can be true even if there is no such house — even if all 1 have
done is ask the real estate agents to send deuils, We could represent
these claims as follows: )

21) dx(x is a hcuse & [ am trying to buy x).

22) Tam trying to bring it about that: Ix(x is a house & 1 buy x).

This s, or 15 analogous to, a scope distinction: in (21), “I” has wide
scope relative to “trying”, in (22) narrow scope. We sometimes express
the first reading in English by saying “I am trying to buy a particular
house™. All houses are particular houses, so “particular” here is
not serving to qualify “house”; it is best seen as effecting a scope
distinction.

In discussions of the theory of knowledge, it is often claimed that

23) If you know you can’t be wrong
is ambiguous in a way which can be represented as follows:

24) necessarily VxVy(x knows that y — y 18 true).

25)  VaVy(x knows that y — necessarily y is true).
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This 1s also a difference of relative scope. A familiar view in episte-
mology is that (24) is true, but not terribly interesting, and (25), which
indeed entails wholesale scepticism about the contingent, is false.

Russell gave a pleasing example of a scope distincion. He argued
that

26) [ thought your yacht was longer than it is

could be heard as an absurd claim, deserving the reply: “Everything is
just as long as itself”. With “F” corresponding to “x uniquely numbers
n meters the length of y”, “Gxy” for “x is greater than y”, and “a”
for “your yacht” (ignoring, for present purposes, our earlier resolution
to treat definite descriptions, like “the yacht which you own, by

Russell’s theory), the absurd claim could be represented as:
27) I thought that: x(Fxa & Gxx).

What the speaker of (26) no doubt meant is something more like:
28) dx(Fxa & Jy((I thought that Fye) & Gyx)).

“Gyx™ is not part of the thought I attribute to myself in uttering (26).
A more long-winded clarification is: the length I thought your yacht
was 1s greater than the length it actually is.

In ethics, people ask whether there can be genuinely incompatible
obligations. One way in which the issue might be made more precise
is by asking whether it is ever possible for the following both to be
frue:

29) You ought to do A
30) You ought nor to do A4

where “A” stands for some type of action. It is unclear whether (30)
is really the negation of (29). Arguably, it is ambiguous between:

31) It is not the case that yon ought to do A
and

32) You ought to do not-A.
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[n (31), “not” dominates the sentence, in (32) it has narrow scope rel-
ative to “ought”. Classical logic precludes the joint truth of (29) and
(31). for they have the overall logical form of p and —p. If there are
incompatible obligations in this sense, logic needs to be revised. By

contrast, classical logic as such finds nothing problematic in the joint
truth of (29) and (32).

14  Q-validity and decisjon

There is no method like that of truth tables for determining Q-validity
There are, however, systematic methods for determining, for any Q-valid
argument, that it is Q-valid. The trouble is that if such a method has
still not pronounced an argument valid (say after a hundred or a
million steps), we do not know whether the right thing to believe is
that the argument is not valid, or whether the right thing to believe
is that the argument is valid but the method has not yet managed to
show it.

We can get a feel for Q-validity, without anything so grand as a sys-
tematic method, simply by working on some examples. It is not at first
obvious whether the following is Q-valid or not:
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1) Vaxdy(Fx—Gy); SyVa(Fx—Gy).

A natural first reaction would be to suppose that it is invalid, by analogy
with the invalid

2) VxdyFxy; JyVxFxy.

This reaction would be incorrect. An interpretation, i, upon which the
premise of (1) is true must either assign the empty set to “F” or some
non-empty set to "G The conclusion is true upen i iff “Vx(Fx —
Ga)” 15 true upon some a-variant, i". If i(F), and so 7'(F), are empty,
then “Vx(Fx — Ga)™ is true upon i (for reasons spelled out in §3); if
i(G) 15 a non-empty set, then some o-variant (agreeing with i on “F”
and “G”) will assign to “o’ a2 member of what it assigns to “G”, so
again “Vx(Fx — Ga)” will be true on i. So however i makes the
premise true, it will make the conclusion true also.

If an argument is Q-invalid, we can establish this if we can find a
counterexample: an interpretation upon which the premise(s) are true
and the conclusion false. For example, an interpretation which assigns
to “F" the set of ordered pairs whose first member is smaller than the
second, and whose domain is the (positive) integers, is a counterex-
ample to the Q-validity of (2).

The equivalences between universal and existential quantifiers

3) o JxFx & VxFx
4)  Fq VaFx ¢ dxFx

can be confirmed by reasoning that uses the same equivalences in the
English which we use to describe the nterpretations. Thus for (3) a
crucial consideration is that any interpretation, i, upon which “JxFx”
is true is one such that there is an interpretation, agreeing with i on
“F’, upon which “Fa” is true; that is, it is not the case that every inter-
pretation agreeing with i on “F” fails to bring out “Fa” as true; that
s, it 1s not the case that every interpretation agreeing with i on “F”
brings out “~Fa’™ as true; that is, “VxFx" is false upon 1; that is,
“2VxFx" 1s true upon i.

Universal quantifications are true only upon interpretations which
make the corresponding existential quantification true, for example

5) VaFx kg dxFx.
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However,
6) dxFx fq VxFx.

Any interpretation which assigns a non-empty set other than the
domain serves as a counterexample.

The following general truth reflects the fact that we require an inter-
pretation to assign an object to every name-letter:

7) X kq JuX*.

This 1s to be read: for every sentence X for which there is an appro-
priate X* (one which results from X by replacing one or more occur-
rences of a name-letter in X by a variable, 1), every interpretation upon
which X is true is one upon which the result of prefixing X* by “3”
followed by » is also true.

8) Vx(Fx — Gx), dxFx fq IxGx.

An interpretation upon which the second premise is true must assign
a non-empty set to “F’; but for the first premise to be true, the con-
ditional “Fa — Ga” is true in at least one case in which “Fe” is true,
which means that “G” must be assigned 2 non-empty set. Such an
interpretation is one upon which the conclusion is true.

9) Vx(Fx — Gx), 3xGx pq IxFx.
A counterexample is an interpretation which assigns the empty set to
“F", and a non-empty set to “G”.

We meed to distinguish between:

10) dx(Fx & Gx) ko JIxFx & IxGx

and

11) dxFx & IxGx ko 3x(Fx & Gyx).

e ————————————
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Working through examples like these should give a good feel for
Q-validity, but what has become of an ideal mentoned earlier: that
there be an entirely mechanical test for validity in an artificial language
fit for logical purposes?

A decision procedure for Q is a mechanical method for determining,
with respect to an arbitrary Q-sentence, and in a finite number of steps,
whether or not it 1s valid. The existence of a decision procedure would
indeed satisfy the hankering for mechanical tests. However, it can be
proved that there is no decision procedure for Q. So that is a hanker-
ing which one must simply abandon.

There are systematic procedures which, for every Q-valid Q-
sentence will determine in a finite number of steps that it is valid. As
one is putting them through their paces, passing from step to step in
accordance with the instructions, there is no point at which one can
say: we haven’t proved the sentence valid, therefore it is invalid. True,
there will be a proof of validity in a finite number of steps, if the sen-
tence is valid, but one does not know what that number is, and any
number of steps one has taken may fall just short of the number
required for a proot of validity.

[ will simply mention three systematic procedures, for the benefit
of readers who may already be acquainted with them: axiom systems;
systems of narural deduction; and semantic tableaux (or tree) methods.
Working with these procedures leads to a sharpened perception of Q-
validity, and the fact that these procedures exist is, of course, of great
importance.
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15 Formalizing arguments
A valid argument which is not P-valid:

1) John runs. Therefore someone runs.
There is a Q-valid formalization of it:

2) Fa kq 3xFx,

with the obvious correspondences. We will for the moment take it for
granted that the truth of (2) establishes the validity of (1).
An old favourite:

3) All men are mortal. Socrates is a man. Therefore Socrates is
mortal.

This has a valid Q-formalization:
4) Vx(Fx = Gx), Fo kg Ga

with “F” corresponding to “is a man”, “G” to “is mortal” and “a” to
“Socrates”.

One early method of formalizing everyday arguments, Aristotle’s syl-
logistic, had particular trouble with arguments like:

5) All horses are animals. Therefore all heads of horses are heads
of animals. -

This is Q-validly formalizable:

6) Vx(Fx — Gx) ko VxVp(Fx & Hyx) — J2(Gz & Hyz))
with “F” corresponding to “is a horse”, “G” to “is an animal” and
“Hxy” to “x is a head of y”. We can argue informally for the truth of
(6) as follows. Suppose some interpretation, i, verifies the premise. Then
every member of i(F) is a member of i(G). To faksify the conclusion,
some a + f-variant of i, /*, must verify “Fa & Hpy’ and falsify “3=(Gz
& Hpz)", which means that no yvariant verifies “ Gy & Hpy’. But there

g
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is such a variant, i, where i’(y) = i*(a). This object belongs to *{F)
and 5o to {(F) and so to i'(G), so i verifies “Gy”; and since <i*(B),
i*(a)> belongs to i*(H), the same goes for <i’(B), {'(y)> and /'(H). So
i’ verifies “Gy & Hpy". So there can be no counterexample. The idea
is that if we have a horse and a head which satisfy the conclusion’
antecedent, the premise assures us that we thereby have an animal and
a head which satisfy the conclusions consequent.

Aristotle’s syllogistic has been criticized on the grounds that it
counts as valid arguments which are not valid. An alleged example is:

7)  All umcorns are self-identical. All unicorns are non-existent.
Therefore some self-identical things are non-existent.

Aristotelian logic regarded this as an instance of a valid argument-form
because it took the truth conditions of a universal quantification, “All
Fs are Gs”, to require the existence of Fs. Setting aside the question
whether the argument is valid, it is certainly the case that:

8) Vx(Fx - Gx), Va(Gx = Hx) o Ix(Gx & Hx).

An interpretation which assigns the null set to every predicate-letter
establishes the truth of (8).
Consider

9) Only the brave deserve the fair. Harry is brave and Mary is fair.
So Harry deserves Mary.

10) VaxVy((Gxy & Hy) — Fx), Fax & Hf; Gap

with “Gxy” corresponding to “x deserves y”, “H’ to “is fair”, “F”’ to
“is brave”, “a” to “Harry” and “B” to “Mary” yields a Q-invalid
argument. The invalidity can be seen by considering an interpre-
taion which assigns the set of even numbers to “F”, the set of odd
numbers to “H”, 8 to “a”, 3 to “B” and to “G” the set of ordered pairs
such that the first member of each pair is greater by one than the
second.

A valid argument resembling (9) is:

11)  Only the brave deserve the fair. Mary is fair but Harry isn't
brave. So Harry doesn't deserve Mary.
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With correspondences as before, this can be Q-validly formalized:
12) VaVy((Gxy & Hy) — Fx), GB & ~Fa: "CGap.

The Q-validity is plin if we reflect that all that matters about the
premise is its instance “(Gof & HB) — Fa”, and that the following is
true:

13) P& g >rqg& 7k Tp.

Now for some examples of arguments involving identity, definite
descriptions and numeral adjectives.

14)  Hesperus is a planet. Hesperus is identical to Phosphorus. So
Phosphorus is a planet.

With “a” corresponding to “Hesperus”, “f” to “Phosphorus” and “F”
to “is a planet”, we can formalize Q-validly:

15) Fe, a = B kq F.

Any interpretation upon which the premuses are true assigns the same
object to “a” and “A” and rhat object to the set it assigns to ot
verifies the conclusion.

Compare:

16) John believes that Hesperus is a planet. Hesperus is identical
to Phosphorus. So John believes that Phosphorus is a planet,

If we could make “Fx” correspond to “John believes that x is 2 planet”,
then (16) would be formalizable by (15), bu, mntuitively, (16) is invalid.
Suppose John does not realize that Hesperus is identical with Phos-
phorus. He uses “Hesperus” of a heavenly body he sees in the evening.
He uses “Phosphorus” of a heavenly body he sees in the norning
(never suspecting that these are one and the same). He believes that
Hesperus is a planet, but believes that Phosphorus is not a planet but
a star. (When you ask “Is Phosphorus a planet?” he replies, firmly,
“No™.) So for this case the premises are true and the conclusion false,
so (16) 1s not valid.
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The moral is that “John believes that x is a planet” should not be
allowed to count as a predicate. If a predicate is something adequately
formalizable by a predicate-letter, the justice of this ruling can be
shown not just by the example considered, but more generally. A
predicate-letter is, on any interpretation, assigned a set of things of
which the predicate-letter is true upon the interpretation. But there is
no set of things of which “John believes that x is a planet™ is true. This
is shown by the fact that Hesperus ought to be both 2 member of and
not a member of any such set, and this is umpossible.

Consider

17) Only the fastest walker will reach London. John walks faster
than Mary. So Mary will not reach London.

We might offer the formalization
18) Ix(Vylx # y = Fxy) & Gx & V2(Gz = z = x)), Fap; “Gp

with “Fxy” corresponding to “x walks faster than Y, G to “will reach
London”, “a” to “John” and “g” to “Mary”. The idea is to treat the
first premise of (17) as saymg that someone walks faster than anyone
else and will reach London, and no one else will reach London.
However, (18) as it stands is not Q-valid. We need to add to the
premises “a # B, and replace “Fap” by “~ FBa”; thus amended, the
argument 1s Q-valid. We have interpreted “only” in such a way that
“Only a is F” entails “a is F’. We have not needed to use Russells
theory of descriptions to formalize “the fastest walker”, and hence we
have not included the uniqueness, which “the” imparts, in the formal-
ization. If “F” is assigned the set of ordered pairs such that the first
loves the second, then “Vy(a # y—>Fay)” can be true on interpreta-
tions differing only in what they assign to “o”. That is, more than one
person can satisfy the condition of loving everyone else. If no more
than one person can walk faster than everyone else, that is to do with
the nature of the faster than relation rather than with the logical form

of (18).
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The following argument requires the uniqueness to be shown in the
formalization, if the formalization is to be valid:

19) Only the fastest walker will reach Lendon. John will reach
London. So only John walks faster than anyone else,

Using the style of (18), and the same correspondences, we would get:

20) dx(Vy(x £y > Fxy) & Gx & V2(Gz = z = 1)), G
Vx(Vy(x #y > Exy) = x = @) & Vy{a # y > Fay).

This is not Q-valid, though (19! is valid. (20) fails to capture the valid-
ity through failing to formalize the uniqueness implied by “the” in the
premise. This can be captured by:

21) 3x(Vz(x# z > Fx2) & Vy(Vz(x # 2 = Fp2)=x =) & Gx &
Vz(Gz = z=x)), Ce;
Vx(Vy(x £y = Fxy) > x = o) & Yy(a # y - Fay).

The first premise of (21) is easier to read if we see the first part of it
as an instance of the familiar:

dx(Fx & Yy(Fy - x =)

with “F” replaced by “Vz(x # 2 — Fxz)".

Consider

22) . Every man has two hands. Every hand has a thumb. So every
man has two thumbs.

This may strike one as valid, even reading the “two” in the conclusion
as “exactly two”, but only by making explicit a number of presup-
positions can it be formalized as Q-valid, with this reading of the
conclusion. First, we assume that “two™ in the first premise is intended
as “exactly two”. Secondly, we assume that “a thumb” in the second
premise is intended as “exactly one thumb”. Thirdly, we assume, and
make explicit as a third premise, that the relation of having, as obtain-
ing between a person and his bodily parts, is transitive, so that if the
person has a hand, and the hand a thumb, then the person has a thumb.
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“F" corresponds to “is a man”,*“Gxy” to “x has y”,“H” to “is a hand”
and “J” to “is a thumb”.

23) Vx(Fx — Jdy J2(y # 2 & Gxy & Gxz & Hy & Hz & VYu((Gxw
& Hw) - w=y v w = z))),
Vax(Hx — Jy(Jy & Gxy & Vz((Gxz & Jz) = =z = y))),
Vx ¥y Vz((Gxy & Gyz) — Gxz);
Vx(Fx — dy Ja(y # 2 & Gxy & Gxz & Jy & J= & Yuw((Gxw
&Jw)y s w=yv w=2)).

The example shows how formalization can bring to light hidden
assumptions in an argument.
Finally, a valid argument that is not formalizable as Q-valid:

24) Necessarily, if there is a first nioment in time, the history of
the universe up to now is finite. Therefore if there had to be
a fist moment in time, the history of the universe up to now
has to be finite.

In a Q-formalization, we cannot reach beyond the non-truth func-
tional sentence connective “necessarily”’. The deepest Q-formalization
of the premise which is not inadequate is “p”, and it is obvious that
however hard we try with the premise we cannot find an adequate Q-

valid argument.
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16 Attitudes

We saw from (15.16) that an adequate formalization of “John believes
that Hesperus is a planet” cannot match “John believes that x is a
planet” with a predicate-letter. It might seem that the task of provid-
mg Q-formalizations of sentences of this kind is hopeless. But one
should not despair too quickly, since there is a proposal, due to Donald
Davidson, for (in some respects adequately) Q-formalizing any sen-
tence of the form “John believes that .. ”, provided that what fills the
dots is itself Q-formalizable. Indeed, the essence of the proposal applies
more widely, to include also sentences of the forms: “John knows that
... “John said that..”, John wonders whether..”. The italicized
expressions are called verbs of propositional attitude.

Davidson called his proposal “paratactic”, on the grounds that it sees
the relevant sentences as really pairs of sentences. Thus

1) John believes that Hesperus is a planet
is held to consist of

2) John believes that. Hesperus is a phnet.

“That” is held to be a demonstrative pronoun, referring forward to the
subsequent “Hesperus is a planet”. The Q-formalization is thus:
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3) Fop, Gy

with “Fxy” corresponding to “x believes y”, “G” to “is a planet”, “a”
to “John™, “p” to “that” and “y” to “Hesperus”. An intended mterpre-
tation of (3) will assign to “f” a certain sentence, namely the second
sentence in (2).

This proposal formalizes (15.16):

John believes that Hesperus is a planet. Hesperus is identical to Phos-
phorus. So John believes that Phosphorus is a planet.

as follows
4) Fap, Gy, y= 6, Foe, G&

with “F”, “a”, “B”,“y” and *“G” as before, “§” corresponding to “Phos-
phorus™ and “&” corresponding to the second “‘thac”” (the one referring
to “Phosphorus is a planet”). Since the demonstrative pronouns refer
to different things, they must be formalized by different name-letters.

Q-valdity is strictly speaking undefined for (4), since there are two
sentences in the conclusion. A standard proposal is to say that for such
an argument to be valid, the truth of at least one of the sentences in
the conclusion must be guaranteed by the truth of the premises, and
so 1t is in (4). However, that would clearly not satisfy someone who
wanted to use (15.16) in reasoning, for what would matter would be
what corresponds to Fee rather than what corresponds to G&. It is clear
that the desired truth is not guaranteed by the truch of the premises
in virtue of the Q-logical forms of (4). Given the invalidity of (15.16),
this is a point in favour of Davidson’s proposal.

The proposal has the merit of giving Q-valid Q-formalizations to
ntuitively valid English arguments involving propositional attitudes.

The valid

5) John believes that Hesperus is a planet. That is true. Therefore
John believes something true

can be given a valid Q-logical form as follows:

6) Fap, Gy, HB kq 3x(Fax & Hx)
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with “H” corresponding to “is true”, and other correspondences as
before. We have to regard both occurrences of “that” as referring to
the same thing, and thus as formalizable by the same name-letter. The
fact that English contains a sentence like the conclusion of (5), which
seems naturally formalizable by the conclusion of (6), supports
Davidson’s proposal by suggesting that “believes” is at least sometimes

a predicate of degree two. And if sometimes, why not always?

A problem with the proposal is that we can also derive “Gy”, which
corresponds to “Hesperus is a planet”. This happens to be true, but it
ought not to follow from “John believes that Hesperus is a planet”,
and in other cases we would move from truth to falsehood. If we
formahze

7) John believes that the earth is flat
das
8) Faf, Gy
(w:th “a”,“B” and “F” as before, “G” corresponding to “is flat” and “y”

“the earth”) we would formalize an argument with (7) as premise
and the earth is flat” as conclusion as Q-valid, which is obviously

unsatisfactory. Davidson’s proposal involves a contrast between what
one asserts, and what one says without asserting. In an assertive utter-
ance of “John believes that the earth is flat”, Davidson’s theory has it
that “John believes that” is asserted, but ““the earth is flat” is not asserted.
Hence Davidson’s view is not subject to the difficulty just noted. But
such distinctions are not accommodated within Q.

17 — Binary quantifiers 225

provide an adequate

17 Binary quantifiers

There are quantifier expressions with no correlates in Q, for example

“most” and “few”. Let as see whether we can formalize English sen-
tences containing these quantifiers by just adding them to Q, to form
a new language, call it Q+.

We will write the new quantifiers “T” (for “most”) and “W” (for
“few”) and add the syntactic rule that all Q-sentences are Q+ sen-
tences, and if X is a Q+-sentence and X* results from X by replacing
a name-letter by some variable, v, not in X, then the following are Q+-

sentences:
TeX*, WuX*.

(We need to add that the modes of combination, e.g. by “&”, which
form Q-sentences also form Q+-sentences.) Using these quantifiers to
formalize sentences which are (in a respect to be made more precise
shortly) like “Everything is physical”, there are no problems.

1) Most things are physical
and

2) Few things are physical
are Q+-formalizable as

3) TxFx
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and
4) WxFx.

Thinking just of such cases, appropriate rules for interpretations could
be modelled on the rule (2.2vi), replacing talk of all interpretations by
talk of most or a few. However, quantifiers thus specified cannot ade-
quately formalize sentences like

5) Most men lead lives of qumet desperation

(or the corresponding optimistic sentence with “few” for “most”). If
we modelled our attempt on the method used to formalize similar sen-
tences starting with “all” we would write:

6) Tx(Fx — Gx)

with “F” corresponding to “'is a man” and “G” to “leads a life of quiet
desperation”. However, this formalizes not (5) but rather:

7) Most things are such that: if they are men then they lead lives
of quiet desperation.

(7) is true if most things are not men, for it is true iff most things in
the universe have this property: that if they are men then they lead
lives of quiet desperation. One way in which this could be true, at least
as formalized by (6), is for most things not to be men. Then most
things vacuously have the property in question. But this is not a con-
dition upon which (5) is true. Hence (6) is not an adequate formal-
ization of (5).

Perhaps only the details of the strategy were wrong, and “—" simply
the wrong connective to use. But we also cannot use “&”, as we do
when formalizing similar existentially quantified sentences. For, with
correspondences as before,

8) Tx(Fx & Gx)

is true only upon an interpretaion which assigns most things to the
intersection of what it assigns to “F” and “G”. In other words, for-

————TTTTTTTT
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malizing (5) by (8) misrepresents the former as requiring for its cruth
that most things in the universe are both men, and also leaders of

quietly desperate lives. No truth functional sentence connective can be
inserted in the place marked ¢ in

9) Tx(Fx ¢ Gx)

in such a way as to yield an adequate formalization of (5).

This is one motivation for a somewhat different conception of quan-
tification, which 1 shall now introduce. Let us say that an open senfence
is what results from a Q+ or Q-sentence by replacing a name-letter
by a variable nor already contained in the sentence. (In this terminol-

ogy, an open sentence is a kind of non-sentence.) We can characterize
the quanrifiers of Q as inary quantifiers because they take just one open
sentence to make a sentence. This 1s why the formalization of sentences
like “Everything is physical” was so straightforward, whereas the for-
malization of sentences like “All men are happy” was not. This last sen-
tence contains two predicative expressions, “man” and “happy”, welded
into a sentence by the quantifier and the copula “are”. To Q-formal-
ize it we have to find a single open sentence for the quantifier to attach
to. What seems approximately to do the trick is “Fx — Gx”. The
problem with formalizing sentences like (5) was precisely that, with the
available resources, we could not find a suitable single open sentence
for the “T” quantifier to apply to.

A natural response is to introduce a quantifier which takes fwo open
sentences to make a sentence: a binary quantifier. Let us add binary quan-
dfiers “4” (for “most™) and “¢” (for “few”) to Q, to create the lan-
guage QB, by the stipulation that every Q-sentence is to be a
QB-sentence, and if X* and Y* result from QB-sentences X and Y,
by replacing in both some occurrence(s) of a name-letter by a vari-
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able, v, which occurs in neither, then the following are also
QB-sentences:

wr(X* 2 Y*), ou(X*: Y¥).

These are to be read: “most (few) Xs are Ys”. The mark “:” functions
merely as punctuation.

Applying this to (5) yields:

10)  px(Fx: Gx)
with correspondences as for (6). On the appropriate interpretation,
this will say that most things which are men lead lives of quiet
desperation.

A rule of interpretation for “u” could be phrased on the fellowing
lines (after (2.2vi)):

11) ww(X:Y) is true upon an interpretation iff most n—variants
upon which X+ is true are interpretations upon which Y3 is
also true.

The English “most” used in the statement of the rule is naturally seen
as a binary quantifier.

It is hard to resist the thought that “every” and “most” belong to
the same linguistic category, and so should be treated in the same way.
Any sentence containing “most” is still grammatical if that quantifier
is replaced by “every”; and conversely. So it is natural to conclude that

o

e e
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if “most” is a binary quantifier, so is “every”. Since we have the
antecedent of this conditional, its conclusion comes naturally.

It is straightforward to add a binary universal quantifier to QB. say
“2”. With the obvious correspondences, we could formalize “all men
are happy’ as

12) Ax(Fx:Gx)

which looks somewhat more like the English. On the formalization by
a unary universal quantifier, an “—” appeared which was invisible in
the English, and there is no such distortion in (12).

Sentences like “everything is physical” appeared well adapted to the
unary treatment. A closer look suggests that a binary treatment is closer
to English even in this case. We cannot say “every 1s physical”. “Thing”
appears to function precisely as a first term to the quantifier, so that
the appropriate formalization is still (12), but now with “F” corre-
sponding to “is a thing” and “G” to “is physical”. An intended inter-
pretation will assign every thing in its domain to B

We saw ecarlier that there is oom for doubt concerning whether
English universal quantifications imply the existence of something cor-
responding to the first term (of John’s children, for example, in (3.4)
“All John’s children are asleep”). The treatment of quantifiers as binary
is neutral on this issue. The obvious rule of interpretation for “A™ is

13) Ay(X:Y) is true on an interpretation iff all n-variants upon
which X2 is true are interpretations upon which Y7 is also
true.

The question of whether “Ax(Fx: Gx)” is true on an interpretation, i,
which assigns the empty set to “F” becomes the question of whether
it is true that “all a-variants upon which ‘Fe is true are interpretations
upon which ‘Ge’ is also true”, given that there are no n-variants upon
which “Fa” is true. Presumably, those who are most struck by the sug-
gestion that “All John’s children are asleep™ is not true if John has no
children will answer the last question negatively; whereas those who
are impressed by the truth of (3.5) (All bodies acted on by no forces
continue in a uniform state of rest or motion) will incline to answer
it positively, laying themselves open to the charge that perhaps in that
case they ought also to assign truth to (3.6) (All bodies acted on by
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no forces undergo random changes of velocity). Binary quantification
as such does not speak to the debate.

There is another approach to quantifiers which is motivated by
similar considerations and yields an essentially similar language. On this
approach, a quantifier attaches to a predicate to form a “restricted quan-
tifier”, like “all men”, which is then fit to attach to a second predi-
cate, say “mortal”, to form a sentence (“all men are mortal”).

Either of these approaches offers an nsightful way of specifying the
contribution which quantifiers make to truth conditions. “All Fs are
Gs” 1s true iff the set of Fs is a subset of the set of Gs; “Most Fs are
Gs™ is true iff the cardinality of the set of Fs which are Gs exceeds the
cardinality of the set of Fs which are not Gs;“The Fis G" is true iff
the cardjnality of the set of Fs is 1 and the set is a subset of the set
of Gs. (The cardinality of a set is the number which says how many
members it has.) Using lo] to express the cardinality of a set ¢, and
with i ranging over interpretations, the truth conditions of wvarious
binary quantifications can be listed:

14)  Ax(Fx: Gx) is true upon i iff {(F) 2 i(G)
some x(Fx:Gx) is true upon i iff 'i(F) U :'(C)l >0
ux(Fx: Gx) is true upon i iff i1'{13) 8} i(C}I > |1'(F) - i{G)
ox(Fx: Gx) is true upon i iff |i(F) - i(G)| > |iF) n i)
the x(Fx:Gx) is true upon i iff Ii(F) | =1 & i(F) 2 i(G).
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For example, the last line says that a sentence of the form “the x(Fx:
Gx)” is true upon i iff the cardinality of the set i assigns to Fis 1, and
everything which belongs to what i assigns to F belongs to what i
assigns to G. This is the familiar Russellian truth condition in new
notanon.

18 Substitutional quantifiers

The Q-quantifiers are called “objectual”: whether or not a quanufica-
tion is true upon an interpretation depends on how things are with
the objects in the domain of interpretation. For example, the rule for
“3” entails that “JxFx” is true on an interpretation, i, iff some object
in the domain of i is a member of what / assigns to “F".

An alternative style of quantifier is called “substitutional”. The rule
for such a quantifier makes whether a quantification is true upon an
interpretation depend on whether sentences resulting from the quan-
tification by deleting the quantifier and substituting a name for the vari-
able of quantification are true. For an existential substitutional
quantifier, wrictten “E”, the rule might be:

1) EuX* is true upon an interpretation, i, iff for some name, N,
X2 is true upon i.

Analogously, for a universal substitutional quantifier, written “A”, the
rule might be:

2) AvrX* is true upon an interpretation, i, iff for all names, N, X%
1S true upon i.

Here, X* results from a sentence by replacing a name-letter by some
variable, v, not already in the sentence, and X3’ results from X* by
replacing each occurrence of v by some name, N. We do not require
that N be absent from X*.
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Q; as defined so far, contains no names, but only name-letters.
Names should be related to name-letters as predicates to predicate-
letters. Whereas a predicate is assigned the same set on every interpre-
tation (modulo differences of domain), a predicate-letter is assigned
different sets upon different interpretations. Likewise, a name, as
opposed to a name-letter, will be assigned the same object in every
mterpretation. Let us call a language “QS” if it adds to Q the two sub-
stitutional quantifiers recently mentioned, and also adds names, speci-
fying, for each name, the object which any interpretation must assign
to it.

QS is still underspecified, since we have not said what names it con-
tains. Let us suppose, first, that it contains just the name “Reagan”, and
we stipulate that in every interpretation this is to be assigned Ronald
Reagan, the famous American political film star. In conjunction with
(1) and (2), this would ensure that “AxFx” and “ExFx” would alike be
true upon an interpretation, i, iff Ronald Reagan is the member of
what i assigns to “F”. This is not incoherent, but has no discernible
utility.

Could we specify QS in such a way that a substitutional quantifi-
cation in QS is true upon an interpretation iff the corresponding
cbjectual quantification in Q is true upon the corresponding inter-
pretation? A necessary condition is that QS contain a name for every
object in the domain of interpretation. If it did not, it would be “easier”
for “AxFx" than for “VaFx” to be true upon an interpretation. A
further necessary condition is that QS should not contain a name for
some object not in the domain of interpretation.

The two necessary conditions are jointly sufficient for coincidence
of objectual quantifiers of Q and the substitutional quantifiers of Qs.
If we held <o these conditions, there would be no interest in substitu-
tional quantification. There are two ways of modifying QS which
would make substitutional quantification of interest. One is to allow
QS to contain empty names; the other is to allow it to contain opaque
contexts. I will discuss only the latter. (§20 below contains some ma-
terial on empty names.)

An opaque context with respect to names is one in which there is no
gaarantee that two co-referring names can be substituted salva veritate:
that is, it is a context in which the substitutivity of identicals — (8.5)
— fails; that is, the context “. .. .. is opaque with respect to names
iff there is no guarantee that “... N, .. ” and “. .. N, ...” have the

e

e
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same truth value, despite the fact that “N,” and “N,” have the same
bearer. The context

3) John believes that . . . is a student of Christ Church

is opaque with respect to names, since it may be that the first but not
the second of the following is true

4) John believes that Charles Dodgson is a student of Christ Church

5) John believes that Lewis Carroll is a student of Christ Church

even though Dodgson is Carroll. _

We cannot regard (3) as a predicate, for reasons already nf:pttt_d in §.15
(see (15.16)). Let us instead call it a “quasi-predicate”. "lr_) torn‘mhze
sentences like (4) and (5) we need what 1 shall call “quam—prcd:cate——
letters”. These letters cannot be interpreted by being assigned a set of
objects. We will not consider how they are to be nterpreted, but let
us assume that somehow or other they can be, so that there are QS—
formalizations of (4) and (5) which, upon an intended interpretation,
are true and false respectively. Then by the interpretation rules for the
substitutional quantifiers, both of the following are true upon an
intended interpretation (where “y” corresponds to the quasi-predicate

(3)):

6) LDxyx
7) Exw.

These quantifiers are not objectual: the truth of (6) and (7) on an
intended interpretation does not turn on how t|1i‘ngs_ are v‘.«‘nh some
object, for the same object is involved in the verification of both, yet
no one object can be both y and not-y. ' ‘

Substitutional quantification is intelligible in contexts in W_th]l
objectual quantification would not be. Consider the quam-.predxcate
“was so-called because of his size”. The objectual quantification

8) dx(x was so-called because of his size)

is nonsense. What does the “so” refer back to? On the other hand, if
a formalization has a quasi-predicate-letter, say w, corresponding to the
quasi-predicate, and, moreover, the formalization of
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9) Giorgione was so-called because of his size

1s true upon the interpretation, and if, finally, “Giorgione” (or its formal
equivalent) is included in the substitution class of names with respect

to  which the quantifier is defined, then the substitutional
quantification

10) Exyx

is also true upon the interpretation.

Substitutional quantifiers are perfectly intelligible. It is unclear
whether any English quantifiers are substitutional The best candidates
are substitutional quantifiers whose variables occupy predicate position
(see §19). If there are substitutional quantifiers in English whose vari-

ables occupy name position, then what (10) formalizes would be
expressible in English, and true. Buc anything like

11) Something was so-called because of his size

would seem to have all the unintelligibility of (8).

19 Predicate quantifiers and second order logic

Second order logic involves quantification over properties or sets. Such
quantification can also be effected in the first order logic of Q. Hence
we need to add some further specification if we are to say what second
order logic is. I will begin by dwelling upon the way in which Q an
be used to formalize English sentences apparently involving quantifi-
cation over properties.

We seem to be able to generalize from a sentence like
1) Reagan and Thatcher are both powerful

in two kinds of way. One way is familiar:
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2) Someone, x, and someone, y, are such that x is powerful and y
is powerful

which is easily formalized in Q. The other way is:
3) There is something which both Reagan and Thatcher are.

The “something™ is a property, and the generality in (3) is inferred from
the fact that powerful 1s something both Reagan and Thatcher are, a
fact expressed (in a shghdy different way) by (1). Pressed o Q-
formalize, we might offer

4) Hdx(Hax & Hpx)

with "o’ and “f” corresponding (on an intended interpretation) to the
two leaders and "H” to the relation of having, the relation that holds
between an object and a property when the object has the property.
Nothing in Q restricts the domains of interpretation, so there is no
reason not to include properties, on the assumption that there are such
things. (Sometimes the word “individuals™ is used in Y technical sense,
to mean all the entities in the interpretation domains of some first
order language like Q. Then one must say, with only supcrﬁciall uwk‘—
wardness, that properties may be among the individuals.) So there is
no special problem about “quantifying over properties” in Q. (If Lher:&'
are no properties, as nominalists maintain, then no matter wh_at one's
linguistic or logical resources one will not be able to quantify over
them.) _

Adopting this approach threatens to obscure some logical relanqn&
(3) 1s supposed to follow from (1), but (4) will not be L]l.t? conclusion
of a Q-valid argument with a straightforward Ibrmalizat.mn_of (1) s
premise. So one might offer a non-straightforward formalization of (1)
as:

5) Hor & Hfrn

with “H", “a” and B as before and “#”" corresponding to the property
of being powerful, regarded as an object fit to belong to a doma%n 9f
Q-interpretation. (4) and (5) represent the argument whose premise is
(1) and whose conclusion 1s (3) as Q-valid. The formalization of (1)
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as (5) may seem unnatural, but it has a point, though it would be mis-
guided to attempt to formalize every predicate by a name.

The Q-quantifiers are “name quantifiers”: their variables occupy the
kind of position that names can occupy. We could extend Q by adding
predicate quantifiers, quantifiers whose variables occupy the kind of posi-
ton that predicates can occupy. Using “V” for the universal quantifier
and “A” for the existential, the syntactic rule could be:

6) If X 1s a Q-sentence then so are VIX* and AfX*, where X*
results from X by replacing one or more occurrences of a pred-
icate or predicate-letter in X by f.

Instead of (4), we could formalize (2) as

7)  Af( fo & fB).

The proposal can be intended in more than one way.

(@) It merely provides notational abbreviations for the kinds of Q-
formulae we have already, in particular the kind used in (4) and (5).
No new semantic ideas are invoked: “V” and “A” are used in essentials
like “V” and “3", except for the suggestion that an intended interpre-
tation will see an expression of the form “fx” as abbreviating some-
thing like “Hfx" and will assign to “H” a set of ordered pairs whose
first member is a property and whose second member is a possessor
of that property. This conservative way will not treat as logical truths
some expressions which arguably are logical truths, for example

8)  Everything has some property,
which emerges as
9)  VxAf(f).

If this is as an abbreviation of “VaTy(Hxy)” (containing special guid-
ance about intended interpretations) it is not Q-valid.
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(b) We can restrict the interpretation of the new quantifiers in spe-
cific ways. Given the examples considered so far, the natural restriction
would be to properties. The effect of this stipulation would be unclear
I two ways. First, it is unclear what the general (“logical™?) truths
about properties are. For example, must every property have an
mnstance? Second, it is unclear why this would achieve anything sig-
nificantly different from what is achieved by (a). It would seem that
we could have simply included properties in the domain anyway, in
which case the truth of sentences containing the existing quantifiers
would have been sensitive to how things are with properties.

These unclarities are resolved by an alternative proposal, which gives
the core of the standard form of second order logic: the new quanti-
fiers are to range over subsets of the domain of interpretation, This
allows set theory to supply definite answers to some questions., For
example, not every subset of the domain must have a member, but
everything in the domain is 2 member of some subset of the domain,
thus showing that (9) is valid on these semantics. Moreover, the pro-
posal gives a clear answer to why the new entities could not have been
simply members of the domain. The Russian-born mathematician
Cantor proved that the subsets of a set are more numerous than the
set; so the cardinality of the set of entities the predicate quantifiers are
sensitive to is greater than the cardinality of the set of entities the name
quantifiers are sensitive to. The effect of this proposal could not be
achieved in the style of (a).

On this approach, second order logic stands in some intimate rela
tion to set theory, for set-theoretical truths are instrumental in deter-
mining which sentences are valid (as we just saw with (9)). This is not
to say that second order logic is set theory. For example, “There is a
set which contains everything as a member” is not true on standard
set theories (to suppose it to be true would quickly lead to paradox),
whereas

10) AfVx(fx)

is valid in the proposed second order logic. This dispariry is explained
by the fact that (10) does not say that there is a set which contains
everything as a member in some absolute way. Rather, it is valid
because for every interpretation, there is a set, namely the domain itself,
to which everything in the domain belongs.
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(c) Second order logic, as developed along the lines of (b), does not
treat the relation between predicate variables and predicates on a par
with that between name variables and names. We can replace a name
variable by an expression fit to refer to some entty to which name
quantifiers are sensitive, that is, some entity in the domain of inter-
Pretation, and the result is an intelligible sentence; but we cannot
replace a predicate variable by an expression fit to refer to some entity
to which predicate quantifiers are sensitive, that is, some subset of the
domain of interpretation, with the guarantee that what results will be
an intelligible sentence. We can lop off the “Ix” in “Ix x = +” and
replace the variable by a name and end up with the fully intelligible
“Reagan = Reagan”. But if we perform a similar operation upon, for
example, (7) (Af(fer & fB)) the result is not strictly intelligible: (the set
of men)e & (the set of men)B. What is nussing 1s the use of the pred-
icate to ascribe something to something, to say something about some-
thing. This is what makes the Juxtaposition of a name and a predicate
more than a mere list, and is the feature of predication which Frege
[1892a] referred to as “unsaturatedness”. Not suggesting a philosophi-
cal account of this matter is of no significance whatever for the pur-
poses for which second order logic was introduced: a juxtaposition like
“(the set of men)a” can be regarded as an abbreviation of “a belongs
to the set of men”. But it is of some significance in connection with
the attempt to understand what appear to be predicate quantifiers in
English, as in (3) (There is something which both Reagan and Thatcher
are). This differs both from “There is something to which both Reagan
and Thatcher belong — viz., a set” and from “There is something which
both Reagan and Thatcher have — viz., a property”. We can naturally
add a videlicet clause to (3) as follows:

11) There is something which both Reagan and Thatcher are -
viz., powerful.

“Powerful” is an adjective, and not a noun or noun phrase
(like “power” or “being powerful) fit to refer to a property. (Compare
“There is something which both Reagan and Thatcher are — viz,
happy”. “Happy” does not, or does not Just, refer to happiness: “hap-
piness” is the closest word which does that, but we cannot intelligibly

conclude the sentence just quoted with “— viz., happiness”.)
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Quantification is naturally thought of as qunntiﬁcation over E‘I‘I[ltlt’l‘S.:
over individuals, or properties or sets. Yet no enaty seems to capture
the predicative character of predicates. Gcnmne.predlcatcl: _qumt]{u.-ﬁ\‘—
tion would be quantification nto genuinely predicate position, thalf is,
position in which predicative character is ret:}ined. Hence _thcre 15 a
tension in the very notion of predicate quantification: there is pressure
to think of it as over entities, and pressure to think of_it as 1nvp}v1ng
more than enaties. In standard second order logic, quantification is ov?’r
entities, and there is no attempt or need to explain “unlsatu.ratcdness .

A type of quantification more apt to retain Fhe Prcleat1ve chzfmc—
ter of predicates would be substitutional quantification into pl:tdlCZl(C
position. “Vf{...f...)” would be true iff the result of Tcplacmg the
variable in “(...f...)” by a predicate (from some spec1ﬁ§d class of
predicates) is true. This would give a natural underst_andmg of the
videlicet clause in (11): it supplies a predicate which veriﬁes. the‘ quan-
tification. Though this may shed some light on some English idioms,
I do not know that it has any significance for logic.

20 Free logics

A “free logic” is one which rejects the following assumption:
1) Every name (or name-letter) refers to something.

A “umversally free logic” is one which rejects the following assumption:
2) Only non-empty domains feature in the defiition of validity.

The assumptions are independent: either can be rejected w1‘thout the
other. Q is committed to both assumptions, as the following facts make

plamn:
3) fgdxx=oa
4) Eq 3Ix(Fx v ™ Fx).
In this section, | shall mostly consider various ways in which (1) can

be rejected, and some philosophical motivations. I close the section
with some brief remarks about (2).
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Motivations for rejecting (1):

(a) Our language seems to contain names with no bearers, like
“Vulcan”, and an adequate logic should be able to deal with them; so
Q falls short of its aspiration to formalize English sentences.

(b) Logic is apriori, and so are logical relations like validity. We cannot
tell apriori whether any of our names have bearers. In the case of many
names, like “London”, we are confident that they do have bearers, but
the confidence is based on non-apriori empirical knowledge; in other
cases, like “Vulcan”, we are confident that they do not have bearers,
but this emerged from an astronomical discovery (there was observed
to be no planet between Mercury and the sun), not from apriori reflec-
tion; in yet other cases, the issue is in dispute (perhaps experts still differ
on the question whether there was really any such person as Homer).
If an English argument guaranteed the truth of its conclusion only on
the asumption that the names occurring in it had bearers, we could
not tell apriori whether, if the premises were true, so would the con-
clusion be.To formalize these names with name-letters would wrongly
suggest that we can tell apriori that they have bearers, for name-letters
are by stipulation assigned objects (bearers).

(c) Some Q-valid arguments formalize invalid English arguments, if
there actually are empty names; since there are, Q s incorrect. For
example, the English argument

5) Everything is just as heavy as itself: so Vulcan is just as heavy as
Vulcan

has a premise which is true but a conclusion which is not, yet if we
use Q-validity as our guide to validity we might be tempted to clas-
sify (5) as valid (since Wx Rxx Fq Raa).

i
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(d) Some Q-valid arguments formalize invalid English arguments, if
some actual entities might not have existed. For in that case

6) Everything is perishable; so Socrates is perishable,

though supposedly an example of VxFx [q Fa, is not vahd: since
Socrates might not have existed, it might have been that the premise
is true and the conclusion is not (Socrates could not be perishable
without existing). This point does not depend on the supposition that
there are any empty names.

Those who find one or more of these arguments convincing will
reject (1). There is general agreement that doing this requires Cl"lé_‘lllgt‘s
in the quantifier rules. Using “Vx(...x...)” to represent an arbitrary
universal quantification, Q says:

7 Vx(..x..) kol..a.. ).

Using “QF” for free logic, the closest correct QF claim is

8) Vx(..x..),dxx=a Fgel. . a...).

The logical rule of “universal quantifier elimination” or “specification”
must be restricted so that only a name with a bearer can replace the
quantified variable. QF requires a similar modification to the existen-
tial quantifier.

These generally agreed changes in quantifier rules do not resolve
what to go on to say about sentences with empty names. ‘

Negative free logic: All atoms containing a hcarerles? name are fa_!se.
So “Vulcan is a planet” is false; since the negation of a falschood is a
truth, “It is not the case that Vulcan is a planet” is true (Burge [1974];
Bostock [1997], pp. 3561T).
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Positive free logic: Some atoms containing a bearerless name are true.
A likely example would be “Vulcan is Vulcan” given that this “follows
from the unexceptionable identity principle ‘x = x*” (Lambert [1991b],
p- 25). Sensible versions of this view will draw back from holding that
all are true; not, for example, “Vulcan is 2 noted logician™.

Fregean free logic: all sentences containing a bearerless name lack truth
value. This seems to have been Frege’s view. If S is neither true nor
false, “not-S8” (assuming “not™” to introduce the standard kind of
negation) is also neither true nor false: not true, for that would require
S to be false, and not fake, for that would require § to be true. In
general, the idea is that however complex the sentence in which the
bearerless mame occurs, it will lack a truth value. (Frege [1892b);
Lehman [1994].)

I will review some motivations for these various options.

(1) Predication

One of the most basic acts in thought or speech would appear to be
that of predicating something of something, for example, predicating
being happy of John. The result is true iff there is something of which
something is predicated, and that object is as it is said to be. Hence a
predication which fails to be of anything cannot be true.

If this is accepted, as [ think it should be, positive free logic is
excluded, but the point is consistent with both Fregean and negative
free logic. The argument can be developed into one for the Fregean
view if we add that to predicate fakely is to say of something that it
is other than it is: no object, no falsehood.

-

(2) Fiction

We discriminate among fictional sentences, holding, for example, that
9) Holmes was a detective

1s rue whereas

10) Holmes was a farmer

1s false. Since there was no such person as Holmes, we must treat

“Holmes™ as an empty (bearerless) name. This supposedly shows that
free logic should be positive.
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The argument has more than one weakness. First, it is_nr_)t uncon-
troversial that “Holmes” is an empty name, for argnably it is a name
of a fictional character. One ought to be specially inclined to this view
if one accepts without qualification that (9) and (10) are literally true
and false respectively. _

Secondly, it 1s unclear that one ought to accept I:hl_S. To check that
(10) is true we go to the works of Conan Doyle, and it is enough that
this sentence follows from what Doyle wrote. This strongly suggests
that either (9) is elliptical for something like

11) According to the stories, Holmes was a detective

or else that in believing that (9) is true we are really believing that it
is true-in-the-stories.” If the former, then (9) and (10) are not stricty
speaking fictional sentences after all; if the latter, (9) 15 not stricdy true.

Perhaps the examples can still serve the cause of positive free logic;
for even after reinterpretation, we have cases of both true and false sen-
tences containing a name which is arguably empty. This suggestion
needs to be set within a positive account of the kinds of context gen-
erated by the envisaged kind of operator (“according to the stories™).
Suppose, for example, that “according to the stories (_EI)" meant some-
thing like “among the sentences making up the stories, there occurs
‘p’”. Then “Holmes™ would not really be being used in a sentence like
(9), understood as elliptical for (11): it would merely be being men-
tioned, and so there is no inference to the conclusion that an empty
name can be used in a true sentence.

In any case, this conclusion would tell at most only aga_inst Frege:m
free logic. It could be accepted by both negative and positive versions.
The negative free logician says only that all atems containing an empty
name are false, and (11) s clearly not atomic.

(3) Logic

If we have limitless respect for “laws of logic” like “p v —p” or "o =
a’, we may incline to suppose that they hold quite unrestrictedly;
hence that we must have truths like

} We certainly need an operator like the one envisaged in (11) to do justice to the
thought that fictions are sometimes woven around real objects, a thought which might
have a form along the lines:

Jx (according to some story) (. ..x...).
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Positive free logic: Some atoms containing a bearerless name are true
A likely example would be “Vulcan is Vulcan” given that this "foﬂow;
from the unexceptionable identity principle ‘x = " (Lamberr [1991b]
p- 25). Sensible versions of this view will draw back from holding tha;
all are true; not, for example, “Vulcan is a noted logician”.

Fregean free Igic: all sentences containing a bearerless name lack truth
value. This seems to have been Frege’s view. If S is neither true nor
false, “not-§” (assuming “not” to introduce the standard kind of
negation) is also neither true nor false: not true, for that would require
S to be false, and not false, for that would require S to be true. In
general, the idea is that however complex the sentence in which the
bearerless nams occurs, it will lack a truth value. (Frege [1892b);
Lehman [1994].) ’

[ will review some motivations for these various options.

(1) Predication

One of the most basic acts in thought or speech would appear to be
th:ft of predicating something of something, for example, predicating
being happy of John. The result is true iff chere is something of which
something is predicated, and that object is as it is said to be. Hence a
predication which fails to be of anything cannot be true.

If this is accepted, as [ think it should be, positive free logic is
excluded, but the point is consistent with both Fregean and negative
fr_ec lr')gic. The argument can be developed into one for the Fregean
view if we add that to predicate falsely is to say of something that it
is other than it is: no object, no falsehood.

(2) Fiction

We discriminate among fictional sentences, holding, for example, that
9) Holmes was a detective

is true whereas
10) Holmes was a farmer

is false. Since there was no such person as Holmes, we must treat

Holme's "as an empry (bearerless) name. This supposedly shows that
free logic should be positive.

--.-u._w'
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The argument has more than one weakness. First, 1t 18 not uncon-
troversial that “Holmes” is an empty name, for arguably it is a name
of a fictional character. One ought to be specially inclined to this view
if one accepts without qualification that (9) and (10) are literally true
and false respectively.

Secondly, it is unclear that one ought to accept this. To check that
(10) is true we go to the works of Conan Doyle, and it is enough that
this sentence follows from what Doyle wrote. This strongly suggests
that either (9) is elliptical for something like

11) According to the stories, Holmes was a detective

or else that in believing that (9) is frue we are really believing that it
is true-in-the-stories.® If the former, then (9) and (10) are not strictly
speaking fictional sentences after all; if the latter, (9) 1s not strictly true.

Perhaps the examples can still serve the cause of positive free logic;
for even after reinterpretation, we have cases of both true and false sen-
tences containing a name which is arguably empty. This suggestion
needs to be set within a positive account of the kinds of context gen-
erated by the envisaged kind of operator (“according to the stories”).
Suppose, for example, that “according to the stories (p)” meant some-
thing like “among the sentences making up the stories, there occurs
‘p’”. Then “Holmes” would not really be being used in a sentence like
(9), understood as elliptical for (11): it would merely be being nten-
tioned, and so there is no inference to the conclusion that an empty
name can be used in a true sentence.

In any case, this conclusion would tell at most only against Fregean
free logic. It could be accepted by both negative and positive versions.
The negative free logician says only that all atoms containing an empty
name are false, and (11) is clearly not atomic.

(3) Logic

If we have limitless respect for “laws of logic” like “p v —p” or "a =
«’, we may incline to suppose that they hold quite unrestrictedly;
hence that we must have truths like

} We certainly need an operator like the one envisaged in (11) to do justice to the
though that fictions are sometimes woven around real objects, a thought which might

have a form along the lines:

Jdx (according to some story) (.. .x...).

L
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12) Vulcan is a planet or Vulcan is not a planet
13) Vulcan = Vulcan.

On second thoughts, logic does not hold for quite all sentences, for
we exclude questions, commands, nonsense, etc. Frege [1892b] sc’t‘.ms
to have believed that fiction was a species of nonsense: there are no
genuine thoughts in fiction, but only mock thoughts; we do not really
make assertions, true or false, but merely play at making them. He
would presumably have assimilated sentences like (12) and (13) to
unwitting examples of this sort of nonsense.

The view is especially implausible when extended in the way just
envisaged beyond the sphere of fiction. Whereas fiction is an acti;'ity
engaged in wittingly, the possibility of unwitting fiction makes which
sentences are “nonsense” and which are not a matter not available
apriori, so it would be inconsistent with the supposed apriori status of
logic.

One could imagine (12) having been used in some kind of reductio
proof of Vulcan’s non-existence. Something similar is used in a classi-
cal proof that there is no greatest prime (“either the greatest prime is
odd, or it is even”). So there are non-negligible reasons to reject the
Fregean version of free logic. -

Negative and positive free logicians agree that (12) is true: they are
se[?arated by (13). Both agree that it does not follow from “Vax x = x”
(cf. (8)). The positive free logician may well adopt a semantics which
aH.UwS for.the truth of_(13} by positing an additional “null” entity,
lying outside the domain, and which serves as the referent of the
empty names; more exactly, being assigned the null entity is a reflec-
tion of the fact that the name is empty (cf. Scott [1967]). Though
this method may not be essential to positive free logic, it has tiu:

unfortunate consequence (from the present point of view) of also
validating:

14) Vulcan = Holmes.

The negative free logician may offer the following points in favour
of not treating (13) as true: (i) to do so would be inconsistent
with our intuitions about predication (a true predication must be a
predication of some object); (i) to do so is unnecessary, since all
we need from the logic of identity can be obtained without allowing
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that there are true instances of “o = o with “o” empty (cf. Burge
[1974]).

(4) Denial and scope

The topic is horses. There are mares and foals, Arabs and Palaminos,
greys and chestnuts. You say: “And winged and wingless. After all,
Pegasus was a winged horse.” I disagree, and so wish to deny what you
said. | say

15) No: Pegasus was not a winged horse.

This sounds unnatural. This is consonant with Fregean free logic, which
sees (15) as neither true nor false, and so as incapable of expressing a
truth fit to disabuse someone who has been deceived by a myth. The
unnaturalness of (15) raises a prima facie problem for negative free
logic, according to which “Pegasus is a winged horse” should be false
and so its negation should be straightforwardly true. Yet (15) does not
strike many people as a straightforward truth.

For the negative free logician, a sentence containing a name and a
sign for negation raises the possibility of significant scope distinctions.
(15) is true only if the “not” has wide scope. If 1t had narrow scope,
(15) would be attempting to make a negative predication of Pegasus,
to ascribe to him the property of being not a winged horse. This cannot
be true, on the negative free logical view, for a true predication needs
an object to be a predication of. Perhaps, then, the problem with (15)
is that it doesn't clearly deliver the wide-scope reading: it is not clearly
a denial of “Pegasus was a winged horse”. Yet however much we try
to make the wide-scope reading salient (for example, by saying “It 1s
not the cas= that Pegasus was a winged horse”), we do not get a sen-
tence which seems straightforwardly true. The negative free logician
requires an explanation of this.

I think the explanation is that special conventions govern the ways
in which we should disabuse those we take to have been seduced
by myth or fiction. We should say something like: “Pegasus 15 just
a mythical creature”. That’s why sentences like (15), which are
indeed true according to negative free logic, don't sound natural or

appropriate.
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More distinctive data favouring negative free logic come from cases

in which fact and fiction are mixed, Utterances of the following (in
obvious kinds of factual context) seem unequivocally true:

That man’s not Odysseus.
That foal wasn't sired by Pegasus.

There may be more than one Way to systematize such data, but Fregean
free logic is not a serious starter, and negative free logic handles every-
thing fine, including scope distinctions. Using square brackets in an
obvious way to indicate scope, candidate formalizations include:

[a] [b] = Rab
fa] - [bj Rab
" [a] [b] Rab.

Presumably the second is the most plausible; and this explains the less
satisfactory status of

Odysseus isn't that man.
Pegasus didn’t sire that foal.

These sound unnatural, ac the very least. If they contain occurrences
of empty names with wide scopes relative to the ne
marked by the formalization [a] [b] = Rab)

to negative free logic, and this would ex
them.

gaton sign (as
, they are fale according
plain our disinclination to assert

Logic has various purposes, like devéloping a foundation for mathemat-
1cs, or providing resources for computer science. To the extent that logic
aims to reflect ordinary reasoning, and the ordinary language in which
we reason, some form of free logic seems to me preferable; and of the
versions discussed, negative free logic seems cl

Universally free logic rejects (2); that is,
makes room for the empty domain. The pr
the interpretations involved in the definiton of validity are supposed
to represent all the logical possibilities, but it does not appear to

be logically impossible that there should be nothing. Hence one does
not do justice to genuine validity if

osest to ordinary language.
1ts definition of validity
Imary motivation is that

one defines it in terms of
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“all” interpretations, yet excludes interpretations whose domain is
empty. ) _ _ .

The allegedly unsatisfactory view would show up in connection
with such truths as:

16) VxFx fq dxFx.

With respect to an empty domain, one expects thc‘prcmise to be t‘ruc,
given the eguivalence berween V and —'3_—=j there is no cou.nterf:xaull&
ple to rthe universal quant:fication. Yet, intumvc:.ly, the co.nclusmp sh(_m .
be false with respect to the empty domain, for .ther‘e i nothing in it
which is any way at all, lec alone somcthingl vahxch_ is Ix_

As things stand, there are, by cxPhc1t stipulation, Ino Q—
interpretations whose domain is empty, 50 it would be nonseni; to .siay
that (16) was falsified by the empty domain. I—Iowevcr, let us adjust n_cr
defimtions mn Q 1n the direction of the present line (.)f thought. Once
we remove the sopulation that an interpretation requires a non-empty
domain we must adjust the rules of interpretation. For exampie.. (2.;)
requires that any interpre:zation assign to E:_l(_'h_ name—letFer an l)b_]'ﬁct 13
its domain. This is impossible if the domain 1s _empfy. Olje global an
systematic option is to rephrase to something hlfc: any mlter'pmtfnfm‘:l
assigns to each letter either nothing or el§e. an objectl from its domain™.
This means that we no longer think of interpretations as (colmplcrc)
functions (in the mathematical sense): it may be that nothing is iden-
tical to i(a). ]

On a natural reading of the Q-clause for the truth-upon-an-
interpretation of atoms, 1t will produce unwanted results (2.2v):

an atom is true upon an interpretation whose domain is D iff the
sequence of the object(s) from D assigned to the name-letter(s) by
the interpretation belongs to the set it assigns to the predicate or
predicate-letter; it is false iff the sequence does not belong ta the
set.

An interpretation over the empty domain will ncft assign anythin:g; r(_x
a name-letter; in this case, a natural way to read '.the sm]um.xce“oll the
object(s) assigned to the name-letter(s) by the 1r1terprct_at1€)_n “ is I“
denoting the null sequence, the sequence with no nembers. Since this
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belongs to every set of sequences, the upshot would be that any atom
would be true upon any interpretation over the empty domain. No
theorist would want this, and it is the antithesis of the result desired
by a negative free logician.

We could revise (2.2v) as follows:

17) an atom is true upon an mterpretation over D iff it assigns an
object from D to each name-letter in the atom, and the
sequence of the object(s) assigned to the name-letter(s) belongs
to the set the interpretation assigns to the predicate or
predicate-letter; otherwise it is false.

This makes the conclusion of (16) false upon an interpretation over
the empty domain. However, given the existing Q-rule for “V”, it also
has the unwanted result of making the premise false: its truth would
require the truth of some atom, say “Fa'" upon all a-variants, but these
interpretations must also be over the empty domain, so they will not
assign anything to a, so they will none of them meet the first part of
the truth—upon—an-interpretation condition of (16). This result is
unwanted, for intuitively we wanted there to be 2 counterexample to
the validity of an argument from V to 3, and this means an interpre-
tation (over some domain) which makes the V-sentence true and the
J-sentence false, and this we have not yet found.

We can work our way towards appropriate adjustments of Q by
reflecting on the intuitive reason for tht'nking of an V-sentence, for
example VxFx, as true with respect to the empty domain: there is no
counterexample. This means that there is no object (in the domain) to
falsify VxFx by verifying ~Fo. This suggests the following modifica-
tion of the.quantifier rule (2.2vi):

18)

YvX is true upon an interpretation, i, whose domain is D iff

there is no object 2, in D and no n-variant i of { such that
(1) = z and {(X2) = F.

(CE. Bostock [1997], p. 368.) On this rule, being an #-variant is not

a reflexive relation: the n-variants of an interpretation which

assigns nothing to » will not include the interpretation itself. When
coupled with an analogous rule for existential quantification, (18)
ensures the failure of the validity of the argument from Y to 3, for it
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1 i ver smp
ensures that V-sentences are true upon mterpretations o pty

domains.

that is analogous to

1 i ; nan
Even though there are free logics which allow the empty dos
. jo 1 i 1 some or
without allowing for interpretations which assign nothmgl_ to _olrl .
' 1 1 in has been allowe
in which the empty domain
all name-letters, the way . : _ : lowed
for here does allow for interpretations which assign nothing to :

4 i i 1 i unt as
letters. It therefore provides interpretations which would co -
sl i ini nan
intended interpretations of English sentences contamning crn;l)wt ames

3 if on
(at least if these are known to be empty). (For an argument tlaE e
. f 1O
allows the empty domain one should allow empty names, see
1997], pp- 348-51.) _ _ N
| On]e pruoral to be drawn from the discussion of free logics 1s
i : sup-
reminder that there are coherent alternatives to Q.Alu;os[t v:;w.‘.ry1 P
: 1 i - : dialetheic logic
invi o I law” has been challenged:
osedly inviolable *“logica has : _ e
I:lolds that there are true contradictions; some logics re}?udlat;:‘ m o
ImMier-
onens; intuitionistic logic does not affirm double negation (.t e e
; | i ; he
: ce from “not not-A” to “A™); some logics deny the validity o
i 1 3 The choice among
i - ether with A or B, to B. : y
inference from not-A, tog e ot
the alternatives is not to be made on the grounds that 1 logiF };ieum "
. 1ds B i ists” ther, it has t
of “Something exists”. Rather,
for example, the validity _ g B o 1o be
made upon the basis of philosophical arguments: we Ilool;dto MR
1 1 d what it should not. !
52 ' t logic should validate, an
say what a correct log | b ' L Yo
departures from the classical logic of Q are I..ug_cr than oth;:;s, i some
are better motivated than others. Free logic is a small departure 2

1 1vati SO11S.
scores highly on motivating reas

21 Depth

A Q-formalization may be adequate, yet not reveal all the logical struc-
ture of the English. Thus

1) Fa
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15 an adequate Q-formalization of

2) John is not happy

(with “F” corresponding to “is not happy”). The truth conditions of
(2) coincide with the truth-upon-an-intended-interpretation condi-
tions of (1).Yet (1) does not reflect the fact that (2) contains an occur-
rence of a logical constant. We shall say that, relative to (2), (1) is a less
deep Q-formalization than

3) ~Fx

with “F” corresponding to “is happy”.
Sometimes lack of depth in a formalization may prevent the valid-

ity of an argument becoming manifest. For example, the following is
valid:

4) John will enjoy any book about cosmology. The First Three
Seconds is about cosmology. Therefore John will enjoy The First
Three Seconds.

The following meets the standard for being an adequate Q-
formalization  (truth-upon-an-intended-interpretation
match truth conditions):

conditions

5) Fap, Gyp; Hay

with “Fxy” corresponding to ‘“x will enjoy any book about y”, “Gxy”
to “x 1§ a book about y”, “Hxy” to “x will enjoy y”, “a” to “John”,
“,B”_ to “r_:osmology”and “y” to " The First Three Seconds” Yet (5) is plainly
Q-invalid.

Lack of depth may not prevent the manifestation of validity. The
following is Q-valid and an adequate formalization of (4):

6) Vx(Kx - Hax); Ky; Hoy

with “K” corresponding to “is a book about cosmalogy” and the other
correspondences as before. The following is also adequate but deeper:

s e

e

T o
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7) Vx(Gxp — Hax), Gyf; Hay

(correspondences as before). If X and Y are adequate formalizations
of A, and Y is deeper than X, and X is Q-valid, then Y 15 also
Q-valid.

How far should depth go? One extreme idea, to be explored
in chapter 6.2, is that wherever there 15 validity in the English,
then some adequate Q-formalization is valid. Putting this idea
into practice would require one, for example, to formalize the
argument

8) Tom is a bachelor. Therefore Tom is not married
along the lines of
9) Fa & Ca;, "Ge

(with “F’ corresponding to “is a man” and “G” to “is married”). And
it would require one to formalize

10) Socrates is mortal. Therefore he is or will be dead

along the lines

11) dx(Fx & Gox); Ix(Fx & Gax)

(with “F’ corresponding to “is a time”, “Gxy” to “x dies at y” and “a”
to “Socrates”).

As in the case of P, that an adequate formalization of an argument
is not Q-valid does not in itself enable us to infer anything about the
validity of the argument. Perhaps a deeper Q-formalization would
reveal it as valid — and valid in virtae of its Q-logical form. Or perhaps
it is valid, but not in virtue of its Q-logical form (pace the proponents
of the extreme idea just mooted).

Standard practice shrinks not at all from introducing in a Q-
formalization logical constants that do not visibly appear in the English.
Examples are the formalizations of two-term universal and existential
quantifications (e.g. “All {some) men are happy”), the former seen as
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introducing an occurrence of “—”, the latter an occurrence of “&”.
Indeed, it 15 not unknown for practitioners to go further, and intro-
duce predicate-letters not corresponding to predicates visible in the
English. Some versions of Davidson’s theory of adverbs, for example,
see a sentence like “John runs” as formalizable by a Q-sentence con-
taining a predicate-letter which, on an intended interpretation, will be
assigned the set of runs. No such predicate is visible in the English, for
“runs” appears to be true of people rather than of runs.

22 From Q-validity to validity

If an adequate formalization of an English argument is not Q-valid,
what can be inferred about the validity of the English? Answer (given
in the previous section): Nothing.

Suppose, however, that an English argument is adequately formal-
ized by a Q-valid one. The exercise would have been pointless
unless we could infer that the English argument is valid — valid, as we
shall say, in virtue of its Q-logical form. How can this inference be
Justified?

We have to show is that if a Q-argument ¢ is Q-valid and is an ade-
quate formalization of an English argument v, then w is valid.

The adequacy of the formalization ensures that, where ¢” is the argu-
ment recovered from ¢ by applying the relevant correspondences, ¢
says the same as y. The notion of “saying the same” that is required
here is that the sentences of ¢” should have the same truth conditions
as the corresponding sentences in y. Validity can be defined in terms
of truth ¢onditions, and if two arguments are related as ¢ and ¢ then,
necessarily, both or neither are valid. So it will be enough if we can
show that if ¢ is Q-valid then ¢” is valid.

A necessary condition for there being any adequate formalizations
is that the Q-operators make the same contribution to truth condi-
tions as the corresponding English expressions. Let us suspend any
doubts on this score for the moment. Wz will use a phrase like “cor-
responding name”, “'corresponding predicate”, etc., to refer to a name
in ¢" to which, by the correspondence schema, a name-letter in ¢ cor-
responds; likewise for the other cases. The following argument estab-
lishes what is needed:
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1) (1) Suppose ¢ 15 Q-valid

(1) Then every interpretation upon which the premuises
of ¢ are true is one upon which the conclusion is
true.

(i) Hence whatever the corresponding names i1 ¢” refer to,
whatever the corresponding predicates in ¢" are true
of, and whatever the truth values of the correspond-
ing sentences, if the premises of ¢ are true, so is the
conclusion.

(iv) Hence, necessarily, if the premises are true so is the
conclusion.

The step from (i) to (i) requires that every English expression
in ¢" corresponding to a constant in ¢ express the same as the
Q-constant.

The step from (il1) to (iv) requires justification, for the former makes
no explicit mention of logical necessity, yet the latter doss. (iv) could
be re-expressed as the claim that all logical possbilities which verify
the premises also verify the conclusion. To reach this from (iii) we need
to suppose that the various Q-interpretations, by taking into account
every possible assignment to the letters, run through all the logical pos-
sibilities. This in turn requires the following (to be refined in chapter
5.1 into the conception of extensionality):

2) the truth of a sentence which is adequately Q-formalizable of
necessity depends on nothing except the reference of any cor-
responding names it contains, what any corresponding predi-
cates are true of, and whether any corresponding sentences are
true or false.

If all logical possibilities for what the corresponding names refer to,
what the corresponding predicates are true of, and what truth value
the corresponding sentences have, are ones upon which the conclusion
is true if the premises are, as the Q-validity of ¢ in effect assures us is
the case, then we can legitimately infer that, necessarily, if the premises
are true so is the conclusion.

Fq shares the formal properties of f. Were this not so, its claim to
give even a partial representation of F would be undermined.
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Necessity

If you are a physicalist, you may wish to assert not merely that every-
thing is physical — which is consistent with this important fact being
accidental — but also, more strongly:

1) Necessarily, everything is physical.

This chapter explores how one might augment Q so as to capture the
distinccive contribution of English expressions like “necessarily”. Super-
ficially, at least, (1) appears to be composed of “everything 1s physical”,
dominated by the non-truth functional sentence operator “necessar-
ily”. One option is to take appearances at face value, and add suitable
non-truth functional sentence operators to Q (stipulating that these be
counted among the logical constants). This augmented language will
be called QN.

(1) appears to be equivalent to

2) It is necessarily the case that everything is physical.

This seems to ascribe something — the property of being necessarily
so — to a proposition. Possibility and necessity are interdefinable. A

proposition is possible iff it is not impossible, iff its negation is not
necessary. Possibility and necessity are called modal notions, and study-
ing them is part of the study of modality.

Modal notions surface in idioms other than “necessarily” and “pos-
sibly”, for example in “has to” and “must” as used in sentences like the

following:

3) You have to make adequate financial provision for your
children.
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4) You must leave now or you'll miss your plane.

5) If you press down on one end of a rigid rod, freely balanced
at its centre, the other end must go up.

6) This just has to be a herring.

These examples exploit different standards or criteria for the necessity
they invoke: (3) is naturally heard as invoking moral necessity, (4) pru-
dential necessity, (5) natural necessity and (6) epistemic necessity. We
will discuss necessity of the broadest kind, so-called logical or meta-
physical necessity. We make no attempt to give any account of what

that is. It is exemplified in (1), and there will be many subsequent
examples.

1 Adding “01" to P

We approach QN by an intermediate stage, a language, to be called
PN, obtained from P by adding a new sentence operator, “0J”, pro-
nounced “box”, with the intended meaning of “necessarily”. PN is
called a “propositional modal language”.

Synuctically, “[1” is just like “—~”: if X is a PN-sentence, so is [JX
A sentence of the form X is called a “necessitation”,

Intuitively, we want [JA to be true iff 4 has to be true, iff A 1s true
however things might have been or may be, iff 4 is true in all pos-
sibilities, iff A is true at every possible world. A possible world is,
as David Lewis [1973b) put i, a way our worl

d could have been.
Possible worlds are “maximal”

in the following sense: for any possible
world, every sentence is either true at it or false at it To say that snow
could. have been black is to say that snew is black at some possible
world. All modal auxiliaries (like “could” and “must”) and modal
adverbs (like “possibly” and “necessarily”) are removed from the main

body of sentences (in the example just given, “could” becomes plain

“1s”), and their contribution is regimented into locutions like “at some
possible world”.

ssuming that the sentences to which “C1"

can be applied are.

nlish, show that *0)" is & non-truth func-

3 h
b -
i E
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The maximality of possible worlds makes them different from pos-
sibilities as we ordinarily conceive them. [f we think about the possi-
bility of rain, nothing in the possihility determines wheth.cr, mn l];:{
possibility in question, kangaroos have tails. BuF at each possible wor
either “kangaroos have tails” 1s true, or else 1t 1s i:alsc. |

We can use possible worlds to give semantics for PN.Ar.l interpreta-
tion of PN specifies, for each PN-letter, at which of the pr_Tsnb!e_ wo_rlds
it s true and at which it is false. This corresponds to the 1?1tum.ve idea
that the meaning of a sentence determines, among other thlr_]gs, i what
circumstances it would be true, and in what circumstances 1t WOl_llf_i be
false. The interpretation rules likewise require that truth be relativized
to a world as well as to an mterpretation. Our rules from chapter 2.1
have to be rewritten; one way to do so is as follows:

1) For any set of possible worlds, W, any world, w, in W, and any
interpretation i of PN,

—X 1s rue at w upon 1 iff X 15 false at w upon j; _
(X & Y) is true at w upon i iff X is true at w upon i and Y is
true at w upon f; ' ’
(X v Y) is true at w upon i iff X is true at w upon i or Y is
true at w upon I . B
(X = Y) is true at w upon i iff X 1s false at w upon i or Y 1s

true at w upon i
3 - o T v A .
(X ¢ Y) i1s true at w upon i if either both X and ). are true
at w upon { or beth X and VY are false at w upon 1.
3 (« et o
UX 1s true at w upon i iff for every world ' in W, X 1s true
at w’ upon i.

We can add a symbol for “possibly” by the following defimtion:

2) OX = ,if_lD_‘IX.

“0” is pronﬁunced “diamond”. Validity 1s defined as follows:

3) X,,...X, fen Y iff: for all interpretutionﬁs, i, and ':111 sets of
worlds, W, if, for any world w in W, all of X,, ... X, ave true
at w upon i, Y 15 true at w upon i

These semantics determine a system of propositional modal lt'fglc
known as S5 (the termirology derives from Lewis and Langtord
[1932]). In the rest of this section we will explore its properties. Towards
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the end of the section I will briefly indicate how the semantics can be
varied to give alternative propositional modal logics.
Consider the following argument:

4) Possibly, no one will come. Possibly, many people will come.
Therefore it’s possible that both no one and many people will
come.

The argument 1s plainly invalid, rather in the way that

5) Some numbers are odd and some are even, therefore some
numbers are both odd and even

is invalid.
With “p” corresponding to “no one will come” and “q"” to “many
people will come”, the obvious PN-formalization of 4) is

6) Op, 0q; Op & ¢).

To show that (6) is PN-invalid, we need to find an interpretation and
a set of worlds such that the premises are true at a world in the set
upon the interpretation, whereas the conclusion is false at that world
upon the interpretation. The definition of “0”, together with the inter-
pretation rule for “L1”, gives the derived interpretation rule for “0”-

7) 0X is true at w upon i iff for some world o/ in W, X i true
at w' upon 1.

TR L

Let 1 assign truth at w; to “p”, falsehood ar w, to “gq”, falsehood at w
to “p”, truth at w, to “q”; and falsehood at all other worlds in W t;
both “p™ and “q”. This can be set out as in table 5.2, in which the
assignment of falsehood to a letter is represented as the assignment of
truth to its negation. “Op” is true upon i, since there is a world. viz
w, at which “p” is true upon i; and at wy, “0g” is true upon i ,s'mce'
there is a world, viz. w,, at which “q” is true upon i; but at w,, ‘:0(p &

)" is false upon i, since there is no world at which “p & ¢ is true
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Table 5.1 Interpretation i

Wy u; W
p P P P

Table 5.2 Further features of interpretation f

W, w; Wy

- q —q |
Op —(p & q) —(p & q) —(p & q)

—fp & q)
ﬁO{p & l!)

upon i. Hence i is a counterexample to the vahdity of (6). The essen-
tial point is structurally like what needs to be said to identify the fallacy
of (5): that there is a world at which “p” is true and one at which “¢”
is true does not entail that there i1s one at which both are true.
Table 5.1 can be extended to show the relevant further features of i,
as determined by (2) and (7) (see table 5.2). The justification for adding
“Op” to the w; column is that “p” occurs elsewhere in the table; the
justification for adding “—O(p & )" is that “(p & ¢)" occurs nowhere

in the table.

The following is also invalid:

8) p.O@ — g Lq.
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Table 5.3 11) If [Ee X]. then [Fen CIX].
j This says that the result of prefixing a P-valid sentence by box is PN-
-~ ~ valid. It reflects the thought that a valid P-sentence corrt‘fspfonds to a
. P ncce:;‘sary truth. If fp is enough for [, in the way argued‘ in chapter
) ™ 2.10, and box corresponds to ““it 1s logically necessary that”, then (11,)’
o 4 H;ust’ hold. For “EA” is equivalent te “it is logically necessary that A
i (cf. chapter 1.6).

The intuitively natural thought that what is necessarily true 1sd[r1l;e
is verified by the interpretation rule for “[]”. It can be expressed by

the truth of the generalizanon

12) OX pp X

This can be established by appealing to a set of worlds, ¥, containing
Just wy and ws, as shown in table 5.3. The justification for adding
“=lg” o wy is that “¢” does not appear in every world in the table,
corresponding to the fact that at some world “q” is false upon the
interpretation represented.

In contrast to (8), the following is a cardinal principle of modal
logic:

This yields the stronger

9) OX, O(X - Y) ke OY.

The truth of (9) can be established informally by reflecting that an b
interpretation upon which both premises are true at some world in By the definition of “07, this delivers
some arbitrary set of worlds, W, assigns truth at every world in W to
both X and X — Y, and so, by the interpretation rule for “—” must
also assign truth to Y at every world in W. Hence for any set of worlds,
W, and any world in W, any interpretation upon which the premises
are true at that world is one upon which the conclusion is true at that
world.

Since the interpretation rules of P are mirrored in those for PN,
we have

14) FpNﬁX‘—)O‘—I.}:

and (after some intermediate steps)

15) fen X — OX.

(1.15). Remember that X" and “Y"

10) If [|p X], then [Fpy X].

I ! i i mntuit at anything actual 15 possible: what
In other words, any P-valid sentence is also a PN-valid sentence. We _ This accords with the intuition that anything I
2o have the stronger i 1s in fact true can be true.
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More controversially, PN has it that
16) Fpy UX — O0OX.

This says that any conditional is valid in PN if its antecedent starts
with an occurrence of “[J” and its consequent consists of the
antecedent prefixed by an occurrence of “[0”. This corresponds to the
claim that anything that is necessarily true is of necessity necessarily
true. It is no accident which truths are necessary.

It 15 not entirely uncontroversial that (16) accurately reflects our
mntuitive views about necessity. Suppose, for example, that necessity is
not an objective feature of the world, but is a product of human think-
ng. Suppose, further, that our patterns of thinking are determined by
evolutionary pressures, but in a way that is not necessary (random
mutations might be involved). Then we do not necessarily think as we
do, so something which is in fact a necessary truth might not have
been.

There is also in PN a stronger version of (15):

17)  Een X — 00X

-

An interpretation upon which X is true at a world, w, is one upon
which 0X is true at that world and every other world, and so is one
upon which 00X is true at that world.

[t 15 not uncontroversial that this correctly reflects our modal
notions. You might agree that the fact that something is true guaran-
tees that it is in fact possibles but not agree that it had to be possible.
This js certainly correct for some restricted notions of necessity. For
example, it is true (let us suppose) that you will catch the train, and
this shows that it is possible for you to catch it. But it did not have to
be possible: something could have happened to delay you, and then it
would not have been possible for you to catch it (even though you
will in fact catch it). So we have both “You will catch the train” and
"It is not necessarily possible for you to catch the train”, contrary to
(17). The modality here is related to time, and it would seem that the
claiim that it did not have to be possible for you to catch the train

relates to an earlier time than the claims that you will catch it and that
it is possible for you to catch it.
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A further fact about PN which might be regarded as only dubi-
ously appropriate to our intuitions about modality is that

18) fpn 00X — X,

This holds because for any world w, any interpretat_ic_m upon which
the antecedent is true at w is one upon which ¢X is true at some
world, and thus one upon which X is true at some world; this last con-
dition is enough to ensure that ¢X is true at w. | -

Do we intuitively believe that if something is possibly possible it is
actually possible? A case for a negative answe is as follows (cf. 521]1110;‘1
[1981]). This table on which 1 am writing could not have .been l?l'lE‘l{‘L
out of entirely different parts, for a table made out of entrely differ-
ent parts would not have been this table. However, it could have been
made out of slightly different parts. We can put this as follows. Let &
be the collection of parts out of which my table was in fact _madc, and
let @ be a slightly different collection. Then it seems plausible to say
that my table could have been made out of 2. Ll'j‘t— oy be a collection
of table parts differing slightly from @, but 51gmhcantl-y from ay. It
seems plausible to say that if my table had been made of o, as [ a]llow
is possible, then it could have been made_from o, but that as tllmlgs
are it could not have been made from o since these parts are too c‘hf—
ferent from the actual parts. We might express this by the combination
of claims, inconsistent with (18):

19) 00 (my table is constructed out of 03);
—0 (my table is constructed out of a;).

PN has an interesting property, called modal rc.’.!rtpse:.givcn a non-
modal sentence, X, that is, one containing no boxes or d]am.?nds,_tl'{cre
are only two non-equivalent fresh sentences you can form from it just
by adding modal operators. They are, simp.ly, [.'_'in and O‘X,' Hoxvever
many other boxes and diamonds you may stick in front of X, n wh_atv
ever order, the result will be equivalent to one of these two sentences.
To take two examples: (12) and (16) together ensure that

200 Fey OOX © OX

which means that any pair of boxes can be collapsed to a single box.
In addition,
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Table 5.4 Failure of transitivity

1y = s =% w;
P F —p
-0

21)  Fen 00X & 0X,

which shows that box followed by diamond can be collapsed to just a
diamond. Those who think that some PN-validities are inappropriate
to our ordinary conception of modality can devise weaker modal lan-
guages by restricting in various ways the worlds which are relevant to
truth upon an interpretation. The standard way to do this is to intro-
duce a relation between worlds: the acessibility relation, call it R. Truth
at a world depends at most upon how things are at R-related worlds,
So, for example, the last clause of (1.1) will be revised

22) [IX is true at w upon i

f X is true upon i at every w’ such
that R/ )

The original rule for box is equivalent to letting R hold universally,
between arbitrary pairs of worlds. Restrictions on R reduce the class
of PN-valid sentences. For example, (13) (Fpy 00X — X) holds only
if R is reflexive (that 1s, only if every world is R-related to 1tself), so
anyone wishing not to have this formula as valid could
R is tp be non-reflexive (that is, that there is
such that not-Runy),

Instances of (16) ((0X — OCX) hold only if R is mansitive (that is,
only if for arbitrary worlds, if Runw, and Ruwsw, then Rwyws). Using
open arrows to indicate the R-relation between worlds, table 5.
a non-transitive R and a counterexample to (16). If w
to w;, “Up” would not be true at wi. In the case of purely logical
modality, it is doubtful whether we have any independent intuitions
about what sort of relation R should be. Rather, we shape R to capture

our inttions about what logical princisles should hold. However, for
some restricted conceptions of necessity,

stipulate that
at least one world, 1w,

4 shows
i were R-related

1t may be that we can have
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mtuitions which relate directly to R. For instance, _it n_nglu be sflﬁ—
gested that what 1s morally necessary is what obtzulns in a]ll ITIEFIJ y
perfect worlds, worlds in which what is monally required obt.ams.. 1;:[1
a natural account of what it would be for Ruyun, to hold. 15 thalt_kt ;t‘-
moral requirements that obtain at w, are satisfied at w,. It 1s not likely
that this would be a transiive relation.

cessbilty relation for moral

2 Non-indicative and counterfactual conditionals

A conditional apparently involving the subjunctive mood, lllkt': (2.4_.3r5)
(If Oswald hadn’t shot Kennedy, someone else would lpve}, _‘.‘1})??31? _0
mvolve something modal. It seems to suggest some kind of na.t?s?a:y
connection between Oswald not shooting and someone else 5[1901:1115
It inviies us to consider a possible world in which ‘Oswald did 11{1);
shoot Kennedy and its truth seems to require that in such a v-iort
someone else shot Kennedy. In this secton, I consider how fal_we
might go in understanding such conditionals using the modal 110}10jj1§
we now have to hand: box, diamond, and possible worlds and afcesm
bility relations. The first issue is taxonomy: how. slhould we character
ize these “subjunctive” or “counterfactual” conditionals? .
In chapter 2 a prelinunary distincion was dmw"u between H‘l llLl:—
tive conditionals and others, based on contr;llsm"ug sentences ldt‘
(2.4.35) with ones hike (2.4.34) (It Oswa]_d (?'Ildl.]t shoot. -Kt'_‘lrl;'].e. ¥:
someone else did). An imtial guide was that indicative cor_:dm(:-m.». .=1I'c:
expressed by using the indicative mood, and the other k111(1.l}l:z L;jmi
the subjunctive mood. However, we mientioned th.al [hlS‘ might tl
less than reliable guide, and that (2.4.39) (If John dies ]?t".i.t:l_’ﬁ' Joan, S_)ff
will inherit the lot) might best be classified as “subjunctive” rather r11l.3I111
“indicative” even though standard grammar would‘cnunt both verbs as
indicative. We now need to re-examine this classiflc;\Fion, 1
One way to divide conditionals into two classes 15 to contrast tlel
“counterfactnal” ones with the rest, where a counterfactual COI]dltlf‘ll‘l.aq
is defined by this feature: one who asserts it thereby l'Cpl‘t‘-Stjl.'ll.a lm
antecedent as false (or, in the case in which the antecedent 15 sub-
junctive, and so does not have a wuth value, represents the corre-
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spo_nding indicative as false). For many people. (2.4.35) is a conditional
which counts as counterfactual by this test. However somie cond'l'om
ils which resemble (2.4.35) — they have “had” in t‘r;e anteceder 1tmnc-i
would” in the consequent — can properly be used both by one wli h;?[1
to represent the antecedent as false, and by one with no such : “}115
Suppose John has been accused of taking the bribe in the forn Wlts“ ‘
large bundle of banknotes: suppose John is innocent and he arlduh.ja
Ia\‘fvyer be?ieve, falsely, that the banknotes were discovered in th; | FS
of a certain apple tree. His lawyer can reasonably assert -

1) If John had taken the bribe, he w :
- g, rouldn’t h: )
0 theanple tee. 1ave put the money

representing the antecedent (or rather its corresponding indicativ
false: John did not take the bribe. But one of the detectives thin(li)' .
John to be guilty, and knowing that the money was not put in'the a Wig
tree, may also affirm (1) with the aim of showing that the fact ﬂlatpic
money was not put in the apple tree does not count against John'’s 'I:
The detective thus uses (1) not representing the antecedent to be gfruli‘. |
but rathcr as part of a strategy designed to show that it is true -
Edgmgtc'm ([1997], p. 99) puts the point in a strikingly . eneral
context. Ft is a general feature of empirical reasoming 1::onccrning 5 y
hy_pothc:us, H, that we try to determine its truth by findin oft I?lme
things would observably be it if were true. Such an enterprgi;sc ca ot
represent H as false in advance of the enquiry. We say “if H werct 1tumt
we would observe such-and-such™ with no commitment tQ the frlue.
hood (or, for that matter, the truth) of H. There does not a aea 5
be a category of conditionals the correct use of which rcquirflj‘)s} r:r N
senting the antecedent as false. This way of marking the conltjrc_
between the two “Oswald”-conditionals does not seem to vield "
general classification. He ool

. I shall use a more grammatical criterion, which starts by regard
ing t.h.c presence of the subjunctive in the antecedetﬁ as iufﬁg-g"r i
Foqutllon for belonging to one category, which 1 call 1h.1t of “non-
indicative” conditionals. This places (2.4.35) but not (2.4. 34) innolrj_
category of non-indicatives, and also places in this catcgor{r o
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2) If [ were braver, I would stand up to her.

In this context, “were” is subjunctive. But, in English, the subjunctive
is not always easy to identify and its use 1s not wholly systematic. It
would be hard to believe that (2) deserves to be treated differently from

3) If I was braver, I would stand up to her.

‘was” should be classified as a past tense rather
f this is right, I would still wish to adopt a
criterion which includes (3) among the non-indicatives. One way to
achieve this is to stipulate that anything equivalent to a non-indicative
is to count also as non-indicative. Another way is to say that having
«would” in the consequent is a further sufficient condition for belong-
ing to this category. I make both stipulations. There is a distinct reason
for counting (3) as non-indicative. There is no genuine pastness about
the use of “was” in (3), any more than there is in such a sentence as

One may think that *
than a subjunctive. Even 1

4) [ wish I was braver.

This gives us a reason for not counting this occurrence of “was” as a
straightforward indicative past tense, and so for including (3) among
the non-indicatives. (In some languages, words used like “was” in (3)

are counted as belonging to the “conditional” tense.)

There are some reasons to think that conditionals like
5) If John attends tomorrow, he will vote for the motion

should not be classified with indicative ones. Suppose that Mary uttered
(5) on Monday, the meeting takes places on Tuesday, and on Wednes-
day I am asked to report what Mary told me. The following seems

appropriate:

6) Mary said that if John had attended yesterday, he would have

voted for the motion.
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In my report I use 2 non-indicative
sad by an apparently indicative
same kind as the switch from
support of classifying (5)
“John autends tomorrow”
assertively on its own, it would n
perhaps, it issued from the mouth
future behaviour of his Creatures, a
cf. Edgington [1997], p. 98). This ki,
be widespread in English conditiona
verb 1n the consequent. If these po
dies before Joan, she will inherit the
indicatives.
‘The suggestion has been disputed. One’s willingness to make

switch exemplified in (5) and (6) seems to vary with the kind of N
one has for accepting the seemingly indicative conditional. The switch

IS Most narural_ if [ believe (5) for the more obvious kinds of reason: [
know John’s views on the matter, .

Intention, etc., but there may be ;

“tomorrow”
as non-indicative,

ot be strictly mtelligible (unless,
of an almighty creator fixing the
1se¢ which has no bearing on (5)
1d of bogus present tense seems to
Is in which “wi]” governs the main
nts are accepred, (2.4.39) (It John
lot) would get classified with non-

reason

he has made sincere expressions of

ome uncertamty about wi
: ’ : whether he
will be able to be present. Contrast this with 2 Jess usual scenario: John

is I]IUS[ile to the motion and is proponents are Planning to prevent hj
voting against it: they will either bribe him to vote for lthe ion
(p!an A), or,if he won’t be boughr, they will kidnap him and so -
him from attending (plan B), Knowing all this Mary ca Pn;;mm
(5_) before the meeting: if John attends, then plan A has »io knd . '"im
will vote for the motion. But afterwards, if Mary kl‘;OWS jrlj ,cslfjd ]‘E
attend, she will not be disposed to believe that if he had l:: nf cli he
wn_uld have voted for the motion: if he didn't attend, the i o
nation is that the villains adopted plan B, given wl;ich if John had
at{e_nded, if would be because he had escaperd from his k,id 1JU . 1”
which case he would have voted against, (Cf. Ed.' "'*Pl‘t'r? n
et (55613 : - Bdgington [1991],
For present purposes, this issy
enough that we have clear case
subjunctive or by the modal
quent) and “had”

likely expla-

e d(1)es not need to be resolved: jt is
s f__wf non-indicatives, marked by the
- auxilaries like “would” (in the conse-
In the antecedent) exerplified b if
. | , exer y (2.4.35) (if
Oswald hadnru ), and clear cases of indicarives like (2.4 34; Eif
Oswald didn* . -)- We can be neutra] L

i about the classifica; -
ditionals like (5). 1cation of con-

conditional to report what was 2
one. The switch seems to be of the '}
to “yesterday”. In further
! it can be pointed out that
Is o ordinary present tense indicative. Used
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To say that there is a contrast between indicative and non-
indicative conditionals is not to say that “if” is ambiguous. It could be
that “if” functions in the same way in both kinds of conditional, and
that the contrast is due to the contrasting indicative or non-indicative
character of the verbs (cf. Woods [1997], p. 10).
With this rough account of our subject matter as non-indicative
conditionals, we can return to the main question of whether we can
give an account of them using our current resources (P supplemented
by boxes and diamonds, and semantics using possible worlds and acces-
sibility relations). The non-indicative “Oswald”-sentence (2.4.35) (If
Oswald hadn’t shot Kennedy, someone else would have) carries a sug-
gestion of necessity, so an obvious first thought is to formalize it:

7 O@p—9q)

with “p” corresponding to “Oswald shot Kennedy” and “q”
“Someone else shot Kennedy”. (We will igrore the fact that PN
obviously cannot express the quantificational structure.)

In favour of the formalization, it might be argued that all possible
worlds divide into two classes: those in which Oswald did shoot
Kennedy, and those in which he did not. “~ p — ¢" is true (upon an
mntended interpretation) at all members of the first class of worlds,
which will include the actual world (on the assumption of Oswald’s
guilt), in virtue of the falsity of the antecedent: and if (7) 1s true,
there is some appeal in the thought that “— p — q" 1s true at every
world in the second class as well. (7) may seem to say that any world
in which Oswald didn’t shoct Kennedy is one in which someone else
did.

However, this is much too demanding relative to the English, which

to

is not falsified by a world in which Kennedy never existed, nor by a
world in which he never came before the public eye, and so was not
a target for assassination, nor by a world in which the most stringent
security precautions were invariably taken.

The defect may seem easy to remedy. Let us restrict the worlds that
are relevant to the truth of a formalization of (2.4.35) to worlds that
are similar, in certain contextually determined respects, to the actual
one. For (2.4.35) the relevant worlds are restricted at least to those in
which Kennedy exists, became President, and was not always subject
to the most stringent security precautions.
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No PN-operator carries this restriction to similar worlds. Howsever,

let us use “[F2" to formalize non-indicative conditionals, introduce a
special interpretation rule for them, and use “PNS” to stand for the

result of adding this symbol and this rule to PN.
The syntax of “[J-="
indicative

(pronounced “box arrow”) is that it takes
to form a
carries a substantve commitment:

two sentences (This formalization
it presupposes that the non-
indicative aspects of the conditional can be bundled into the box arrow,
and that the overall content 1s fixed by indicative contents that are not
explicitly expressed.) With the correspondences of (7), (2.4.35) will be

formalized

sentence.

8 pbaq

An mterpretation rule for “[0="" which would reflect the considera-
tions so far adduced is

9) X[ Yistrue at w upon i iff for every world v’ in W which
is sintilar to w, X—Y is true at w' upon i.

This rule will validate intuitively invalid
indicative conditionals. For example, we have

inferences using non-

10) XL Y =pns (X & 2) O y,
for arbitrary Z.The premuse is true at a world, w, upon an interpreta-
tion, 1, iff X = Yis true at all worlds in W which are similar to w.
But any world at which X — Y is true upon i is one at which (X &
Z)y = Y is true upon i. So the conclusion is true at w upon i. However,
we do not accept that arguments like the following are valid (compare
(2.5.28)):
11) If I had put sugar in this cup of coffee, it would have tasted
good. So if I had put sugar and diesel oil in this cup of coftee,
it would have tasted good.
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I'-had dded_ sugar to thls cup of coffee and everythlng else
: wch the same as pOSS!bIB then nt wou!d have

This sort of case suggests that there cannot be a fixed standard of
similarity of worlds, applicable to all non-indicative conditionals. For
example, consider evaluations with respect to the actual world, and
suppose that I put sugar but not diesel into my cup: if we set the stan-
dard of similarity high, then “(I put sugar and diesel oil in this cup of
coffee) — (it tastes good)” is true at every similar world, since every
world which is very similar to ours is one in which the antecedent is
false. This high standarc would formalize the conclusion of (11) as true
upon an intended interpretation, which is not what we want. If we set
the standard low, then ““(I put sugar in this cup of coffee) — (it tastes
good)” is false at some similar wortld, for example a world in which
diesel is added as well as sugar. This low standard would formalize the
premise of (11) as false upon an intended interpretation, which is not
what we want. What is needed, therefore, is variability in how great
the similarity must be, as a function of the content of the antecedent.
The worlds we need to consider are not all those which are similar to
the actual one, but only those at which the antecedent is true. I shall
call such accounts of conditionals “A-world” accounts, and will con-
sider two quite similar versions, one by Lewis and one by Stalnaker.
[ start by showing that the desirability of an A-world account can
be arrived at from a quite different direction. We can start by consid-
ering how we tell whether or not to accept a conditional. Following
a discussion by Frank Ramsey [1929], Stalnaker proposed the follow-

ing approach:

First, add the antecedent (hypothetically) to your stock of beliefs;
second, make whatever adjustments are required to maintain consis-
tency . . . finally consider whether or not the consequent is then
true. (Stalnaker [1968], p. 44)

Although this speaks to the conditions under which we should beficve
a conditional, Stalnaker argued that we can use the same basic idea to
arrive at truth conditions for conditionals:
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Table 5.5
Less similar ——

World of evaluation, w* w; W
—X X X
Y Y =Y
—Z —Z Z

Consider a possible world in which A4 is true, and which otherwise
differs minimally from the actual world. “If A, then B” is true (false)
Just in case B is true (false) in that possible world. (p. 45)

This is an A-world account, for it mplies that if 2 world is relevant to
the truth of a conditional it is 2 world at which the antecedent is true,

Converting the proposal to the present approach and terminology, we
can express it thus:

12) X [ Y is true at w upon 1 iff Y is true upon i at a
world maximally similar to w at which X is true upon 1. (If
there is no such world~that is, if X 15 impossible, X [} Y i
true upon i)'

The account is appealing for its clzim to mirror our actual conditional
thinking. It correctly classifies as invalid the pattern of reasoning exem-

plified by (11):
13) X[ v, (x& ZJ'D‘% Y.

Table 5.5 shows an mterpretation in a structure of worlds upon which
the premise is true and the conclusion false. In this structure, there are
Just three worlds: w* (which we may think of as the acrual world),
which is the world of evaluation, and rwo others, both X-worlds
(worlds at which X is true). Of these two, the one at which Y holds
15 more similar to w* than is the other, so the structure verifies X [}
Y. However, it does not verify (X & Z) O- Y, for the most similar
(X & Z)-world to w* is not a Y-world.

' This does not do Justice to Stalnaker, who wants his account to apply to condi-

tionals generally, rather than Just to non-indicative cnes.
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Table 5.6 _
Less similar —
World of evaluation, w* 1y ws
—X —X X
=Y Y Y
—Z Z —Z

These semantics for [} make it non-transitive (in the sense of
(2.5.21): the following argument pattern is not vahd:

14) XYY Z X0 Z
This will be welcome if we find arguments like the following nvalid:

15) 1f Hoover had been born a Russian, he would have been a

communist. -
If he had been a communist, he would have been a traitor.

So if he had been born 2 Russian, he would have been a

traitor.

-1
Table 5.6 serves as counterexample. It makes vivid that only ;‘1-worlalis
are relevant to the truth of a (1= sentence; and among A-worlds, only
ones more similar to the world of cvaluatmn: o ) o
The logic which results from these‘s.emannc_s c01~m:1dcs (_1:; terms o
what it says is valid) with the probabilistic lpglc 0? chapter } l
Can we assume that for each world, and in particular for the :u:tl;a
ﬁvorld, there is a unique “maximally silmil:u‘" ‘world? For fx;mpil
should we say that a world in which Verdi and Bizet were bOl_l n,:ln-Ll
is more similar or less similar to the actual world than 01113 in w ni::
they were both lItalian? The question would appear tfa‘nee] iu; answe
(on Stalnaker’s semandcs) if we are to evaluate conditionals like

16) If Bizet and Verdi had been compatriots, Bizet would have
been Italian.
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17)  If Bizet and Verdi had been compatriots, Verdi would have been.

French.

[f'a*“both Italian” world is closer than a “both French” world then (16)

15 true and (17) false; and vice versa. If both worlds are equally clos
ther. there is no such thing as “the” A-world closest to actualit i
~ Stalnaker’ approach, in more detail, uses a selection function ‘t;hich
inr every -fmtecedent—worid pair, <A, w>, delivers a unique A—wurid,
most smilar” to w. Formally, then, there is no problem about non-
unigueness. However, Stlnaker proposes that, in interpreting a con-
c_ht:c-r?a], context may determine which of various distinct selection
tunctions is appropriate. Suppose that (15) is being considered against

the background of some fantastic tale in which both musicians are born :

with no nationality, but are rescued from an international orphanage
and given name and nation. The parents who ended up adopting Verd;
were Italian (so the story goes), and very nearly adopted Bizet as well
vlvhc;'eas the French parents who in fact adopted Bizet had no jnten-‘
tion of adopting more than one child. Arguably, in this background, it
'v.'l!l be natural, ig mterpreting (15), to prefer a selection function whi’ch
ii;;ﬁ:s,]: (:};e P.’Ill’_Cf)l:l,SiStil'lg of .the wgrld of the story and “Bizet and
L 2 mpatriots” a world in which both are [talian.

T:.1r_-rc may also be cases, and as things are (15) and (16) are exam-
plics, in which we hgve no reason to prefer one selection function rather
ia?:‘:laznothcr. In this case, there is no determinate assignment of truth

Stalnaker’s account has been criticized for rendering all sentences of
the following form valid: S

-18) (X O Y) v (X O~ —Y).

_l hers is smncthi_ng to be said on behalf of its validity: to deny a non-
indicative conditional of the form X (= Y, a good thing to say is X
D—)‘ =Y. Arguably, either you or your protagonist must be right, in
whica case (18) should be valid. o

miSA l_:::lfh::(;;’:r:;:k?rﬁe’[;];; se’:e'cuoﬁ functions can be made.saliem is mood. It 5 on

o oy W [ {who is .t)ﬂ_enng_an account of conditionals in general,

o ,;01:2:(;:;:3:]:‘55) can epr.am the dlsuncnmf bct_wceu mmdicative and non-
5: Y suggest different selecuon functions.
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Its validity on Stalnakers semantics follows me.- the facts that
i) Stalnaker’s worlds are classical, in that the law of excluded middle

(X' v —X) holds at each; and (i1) any selection function will choose a

nique X-world. Since either Y or — Y will hold at the selected world,

so- will one or other disjunct of (18).

- There appear to be counterexamples to the validity of (18), for

éxample

19) Either, if it were not 30° outside it would be 409, or 1if 1t were
not 30° it would not be 40°.

fit is not 30° it might or might not be 40°, but it seems wrong to
sffirm, under this supposition, that it would be 40° and wrong to affirm

that it would not (cf. Pollock [1976], p. 16).

' Logical space contains a number of A-worlds accounts. One of the
most discussed has been offered by Lewis [1973b]. Adapting it to

~present purposes and terminology, it is this:

. 20) X[ Yis true at w upon i iff some world at which X & Y

is true upon i is more similar to w than any world at which
X & —Y is true upon i, if there are any worlds at which X 15
true (if there are none, X [12Y is true).

" This does not require a unique X-world or a unique (X & Y)-world:

there can be any number. But it does require that if an (X & Y)-world
ties for most similar with an (X & —Y)-world, the conditional 1s false.
This makes formalizations of (16) and (17) false upon an intended
interpretation (assuming  that both-Italian worlds and both-French
worlds are equally similar to actuality). It also withholds vahdity from

(18). Consider the instance
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21) (If the coin had been tossed it would have landed heads) or
(if the coin had been tossed it would not have landed heads).

If the coin s neve'r actually tossed, a head-landing and i non-head

landing world seem not to differ in degree of similarity to ours; hence -
no tossing-world in which it lands heads is more similar to actuality

than any in which it doesn; nor i any tossing-world in which it
doesn’t land heads more similar to actuality that any in which it does.

So both disjuncts are false. As the example suggests, it is not entirely

clear that this is a destrable result. Even if one has doubts about the
validity of (18), one might be keen that it have some true instances -
and (21) is, arguably, true.

Lewis says that the notion of overall similarity involved in his |

account is “extremely vague”. He counts this as a virtue, for the non-
tdicative conditionals under discussion “are both vague and various,
Different resolutions of overall similarity are appropriate in different
contexts” ([1979], p. 56). Let us see how he applies these ideas by con-
sidering an objection. Intuitively, the following is true:

22) If Nixon had pressed the button, there would have been a
nuclear holocaust. (Cf. Fine [1975]; Lewis [1979], in Jackson
[1991], p. 59)

But it might seem to come out false on Lewis’s semantics. A world in

which Nixon pressed the button but through some fault nothing hap-

pened (and soon thereafter he changed his mind) would seem much
more similar to our own world than one in there was no fault and so
there was a holocaust. We don’t think a fault was at all likely: we think
that if the button had been pressed, the ICBMs would have taken to
the skies. But we think this would have made for 2 world very unlike
ours, much more unlike it than one in which there was a fault. For
we also hold true the following:

23) If Nixon had pressed the button, things would have been
radically different.

Lewis does not think that we have an entirely independent con-
ception of similarity upon which we can simply draw to effect an
analysis of conditionals. Rather, he thinks we can allow an explication
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~of the relevant conception of similarity to be shaped and guided by
* our judgements about non-indicative conditionals. The shaping, .hc‘
_suggests, involves weighting similarities. In evaluating conditonals like
. (22), we implicitly operate with a notion of similarity among wur_l-ds
- which gives greatest weight to avoiding “big, widespread, diverse vio-
- lations of law”; next greatest to maximizing “the spatio-temporal region

throughout which perfect match of particular fact prevails”; next great-
est to avoiding “even small, localized, simple violations of law™; and
least importance to securing “approximate similarity of particular fact”
(cf. Lewis [1979], in Jackson [1991], p. 64). A world in which Nixon

_ presses the button is somewhat unlike ours; to match ours perfecdy

where possible, we take everything to be in order with the wiring and

the rockets. If we add that the holocaust occurs, we need not suppose
-any difference in laws. There are two ways to develop the supposition

that the signal never gets to the rockets. Upon the first, the signal failure
is the only difference in law. So the light waves carrying the image of
Nixon pressing the button continue on their journey through space,
Nixon’s memories are different, and so on. In that case, we lose perfect
match at that point, which is a grade 2 point of dissimilarity (we have
approximate match, but this 15 only grade 4.) The idea is that this
dissimilarity should outweigh the similarities. Alternatively, we secure
reconvergence by a host of nomic differences (the light waves myste-
riously peter out, etc.), but now we are involved in widespread
violations of law, a grade 1 dissimilarity. Arguably, therefore, with appro-
priate weighting of similarities Lewis’s semantics for conditionals assigns

_ truth to (22).

There are some rather different difficulaes about incremental simi-
larities. Intuitively, a world in which I am taller than T actually am by
being 6ft 6in is more similar to the actual world than one in which
[ am taller by being 6 ft 7in. This leads to the strange consequence that

24) If I were taller, I would only be a tiny bit taller

is true. Any world in which I am taller by a given amount is less sifhilar
to actuality than one in which I am tller by a smaller amount. We
might again see this case as calling for an adjustment in the concept
of similarity. The original intuition, shared by Lewis and Stalnaker, was,
in Lewis’s words this time, that a conditional of the kind in queston
is true “iff it takes less of a departure from actuality to make the conse-
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quent true along with the antecedent than it does to make the
antecedent true without the consequent” (Lewis [1973c], p. 164, my
emphasis). However, it is plausible to suggest that one world can by
some standard be more similar to actuality than another while involy-
ing no less of a departure from actuality (cf. Pollock [1976], p. 21).1
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partures from the indicative as contributing the rather complex
odal material, so that there is no question of “if” having more than
ne meaning. o _

- Supposing appears to be a mental act crucial in understanding con-
itionals. [t is one thing to suppose that Oswald didn’t kill Kennedy

“and another to suppose that he hadn’t killed Kennedy; suppqsin‘g m a
kind of mental act which is normally involved 1n both LlOD-—IﬂdJE:lFl\-’e
and indicative cases. This should encourage the view that there 1s a
eep unity between these kinds of conditional.

actually live in London; a world in which I live in Slough departs from
actuality and so does a world in which I live in Oxford. There is
nothing to choose between these departures from the point of view
of evaluating any non-indicatives 1 can think of However, there is a
standard of similarity by which the first world is more similar to actu-
ality than the second, for Slough is nearer to London than is Oxford,
This difference is not to be taken seriously in evaluating a conditional
like “If [ didn’t live in London I would live in Slough™. It would be
absurd to suppose that if I didn’t live in London I would live near it -
on the contrary, if I didn't live in London, I would live in the heart
of the country.

[ am actually 6ft 4in. Both being 6ft 6in and being 6t 7in are
departures from actuality. But when we are asked, by Lewis or Stal- -
naker, to consider A-worlds which involve “minimal departures” from
actuality, the relevant minimality means worlds in which there are no
changes other than something required to make the world an A-word:
no “gratuitous” changes, as Lewis sometimes puts it. This gives a basis
for a standard of similarity in which, relative to the antecedent of (24),
6ft 6in worlds are no smaller departures than are 6ft 7in worlds.

The discussion is designed to show that the resources of possible
worlds accounts are rich: if non-indicative conditionals have truth con-
ditions at all (an issue raised for indicative conditionals in chapter 3.5) |
it would be surprising ifthey could not be stated with more or les
the resources specified here.

Stalnaker thought that just the same semantic clause would do for
conditionals of every kind, the differences between indicatives and non- -
indicatives emerging simply at the “pragmatic” level in the choice of 2
selection function. This is an extreme version of the view that condi.
tionals need a unified treatment. Lewis, by contrast, holds that indica-
tive conditionals are truth functional. It is open to him to regard his
treatment of indicative and non-indicative as, in a sense, unified. Lewiss
semantics for non-indicatives in effect require the truth of the corre- %
sponding truth functional conditional at a subset of possible worlds. He
could regard “if” as contributing the truth functional conditional, and

3 Adding “[0" to Q

-QN results from adding box to Q, treating it as having the syntactical
properties of tilde. This gives rise not only to sentences like

1) [OVx(Fx — Fx)

, x - .= ”» il
which, with “F” corresponding to “is a mathematician”, seems a rea

_ sonable formalization of

2) Necessarily, all mathematicians are mathematicians;
but also to sentences like
. 3) Vax(Fx — UFx)

which, with correspondences as before, would formalize

4) All mathematicians are necessarily mathematicians.

The reading of (4) formalized by (3) intuitively strikes one as false.
People who become mathematicians don’t have to turn to mathe-
matics: there is an element of choice.

The interpretation rules for PN are silent on the question of? how

- quantifiers interact with modal operators. Intuitively we want an inter-
pretation with respect to the actual world to fakify (3), for a mathe-
matician who didn’t have to be a mathematician would be a
counterexample to the conditional. In the obvious way of understand-
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ing this idea, this means that some mathematician needs to occupy two I
worlds, one at which he is a mathematician and one 2t which he is 4
not. The latter fact ensures the falsity of the consequent of the condi-
tional (as instanced on this person), and the former the truth of s |
antecedent. Not all theorists allow that we can make sense of objects §
which exist at more than one world (see §9 below). Even if one |
can make sense of it, we need to say whether interpretations have
the same domain relative to each world, or whether the domain varies
from world to world. Choices on these issues are controversial, and
have an impact on validity. In this section I will adopt one mainstream -
view. It has an unrestricted accessibility relation (so this will not be
mentioned); it allows objects to exist at more than one world: and it -

allows interpretations to have different domains with respect to differ-
ent worlds,

;:I)f the corresponding name, if that thing exists at w, and .othcrwiscf_]wdl
assign nothing to the letter with respect to w; it will assign to caLll n—
ary predicate-letter in the sentence, with respect to each worl_d u.-,it K-“;
n-tuples of members of D" which possess the property associated with

the corresponding predicate.

6) For any set of worlds, I, any world, w, in W, and any inter-
pretation i of QN, .
(i) if—= X) is T i(X) is F. . o
(i) i (X& Y)isT iff i(X)1sT and i( Y? isT.
(i) iJ(Xv Y)isT iff i(X)isT or n'K,{YI) 18 F.‘ B
(iv) iJX — Y) is true iff 1(X) s For i (Y)isT. )
(v) ien ...n) is T iff all of i,(m) .. .i.(m) b::lm")g tc.) D
and <i,(n) ... i,(n)> belongs to i,(¢); otherwise i,(¢n
co iy B R2 _ o
(vi) i (VeX) is T iff Xt is T upon every n-variant of i which
assigns something to n at w. ‘ o
(vil) i(FvX) is T iff X% is T upon some n-variant of { which

We stipulate that for each world w there is 2 non-empty domain D* |
(the entities in w). In chapter 4, we used expressions like “i(F)” to
designate the set assigned by a Q-interpretation, i, to the predicate letter
“F”. Here we extend that notation, using expressions of the form

“1X)” to designate what a QN-interpretation, i, assigns to an expres-
sion, X, with respect to a world, 1w,

assigns something to n at w. _ | .
(vii) i, ((1X) 1s T iff for all worlds w' in W, i, (X) 1sT.

5) For any set of worl&s, W, any world, w, in W, and any inter-
pretation i of QN:
Jor each sentence-letter P, 1.{P) is a truth value, either T or F;
for each name-letter n, for some world w’, (1) 1s an object, a,
in DY and for every world, ", if o belongs to D", i,. (1) 1s
a and if « does not belong to D™ there is no i (n) (eg.“a”
might be assighed R onald Reagan with respect to any world
. at which Reagan exists, and assigned nothing with respect to
the other worlds);
Jor each predicate-letter ¢ of degree n, i,(¢) is a set of n-tuples (n-
membered sequences) all of whose members belong to D
(for example, i, (F) might be a set of ordered pairs in w such
that the first member of the pair loves the second);
(=) 1s the set of ordered pairs of members of D" such that in
each pair the first object is the same thing as the second.

QN-validity can be defined exactly ke PN-vahdity. What makes the
difference is the richer notion of interpretation for QN as compared
mt;npg.tcnded interpretation is one which assigns entities to rh?
various simple expressions in such a way as not to'depart from thc:fr
actual meaning. Such an interpretation should d_clwcr ade‘quate fm_—
malizations: ones whose truth-upon-an-intended interpretation condi-
tions match the truth conditions of the English. ‘Aplplymg our
interpretation rules to (3), an intended in_te.rprtt.atlon, i WIH.’ For_ iaL]:l
of its domains, assign the set of mathematicians in thc domain to “F".
(When a domain contains 1no malhematicians_, i(F) is the empty set.)
This interpretation will assign truth o (3) with respect to the actu:l

* (5) and (6) between them assume whar Forbes calls. l:hf, ‘:Falsehooc.l Pri{nf:lple,;’::l:
atom is false with respect to a world if a name-letter n it 1s not assignec a‘ rcfer i
with respect to that world (see Forbes [1985], p. 29-3 I).. There are olh_cr \:_ays o ]E)r;]t
ceeding, which would lead to different [Fl][h-upOﬂﬁlIl-?nfEl‘}_)l.‘e[a[lmtl LO‘ﬂ |r?0r:]s_

mouvation for my choice is to keep close to the semantics of Q, which required every

name-letter to be assigned an object.

An intended interpretation of a QN-sentence will assign to each name-
letter in the sentence, with respect to each world w, the actual bearer
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world, w* iff ¢variants of it which assign something to a at w* assign
truth to “Fa — [JFe” with respect to w*. Some e-variant i of i wil 4
assign Cantor to o at w*. He was a mathematician, but he didn’t have .
to be one. So i,+(Fa) is T, but there is a world w other than w* such -
that 7',(Fa) is F, so i,»(C]Fa) is E so i’,.(Fa — UFa) is F, 50 iys(Vx(Fr 4

— OFx)) is F.

Whether (6viii) is appropriate to the ordinary notion of necessity b
raises a number of issues, for example those relating to whether or not
the accessibility relation between worlds needs to be restricted (cf. §1-
above). Here we raise just one issue, concerning existence and a dis- |

tinction between “strong” and “weak” recessity.

We have given an example in which a sentence of the form “C0Fa”, :
“Necessarily, Cantor was a mathematician”, is false. Are there any

examples of truths of this form? One candidate is

7) Necessarily, Socrates is human.

You might well think that this is true: anything non-human - a stone |
or a crocodile — simply could not be Socrates. Even if there is room

for doubt on this point, it would seem that an appropriate language
for necessity should not preclude the truth of a sentence like (7).
However, the QN-formalization of (7) as “C]Fa” will not be true upon
an intended interpretation, i. With respect to each world, w, i (F) is the
set of all humans in D"; and i,(@) is Socrates with respect to every
world at which Socrates exists. Any reasonably rich set of worlds will
contain one whose domain does not include Socrates — a world at

which Socrates does not exist. (We all agree that Socrates might not -

have existed, and would not have done if the world had ended ten
years before the year in"which he was born.) With respect to such a
world, w, i,(Fa) is E by (6v), so i,«((JFa) is false. An intended inter-
pretation assigns F to a QN-sentence which is supposed to formalize
a truth (or at least something whose truth is plausible); and this is a
sign that something is wrong.

There are at least two ways of responding to this difficulty. One

involves weakening the interpretation rule for [ so that CIX is true.

upon an interpretation i iff X is true upon i at every world at which
all the objects which i assigns to any name-letters in X exist. Then we
could formalize (7) straightforwardly, as “ClFe”, and it would not be
false upon an intended interpretation merely in virtue of the fact that
Socrates might not have existed.
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« Alternatively, we could keep to the original interpretaton rule for

;_U, and formalize sentences like (7) as

. 8) O(@xx=ea) — Fa)

< with “F” corresponding to “is human”. The semantics for QN do not
_preclude (8) being true upon an intended interpretation. Worlds at
“which Socrates does not exist will be worlds at which “@3x x = o) —

Fa” s true upon an intended interpretation in virtue of the falsity of
the antecedent at such worlds.

' The first response introduces the so-called “weak” interpretation
- of necessity; the interpretation rule (6viii) expresses the “strong”
interpretation )

~ Necessitated existential sentences themselves provide a reason for
"_i;referring the strong interpretation, and thus for adopting the more

complex formalizations, in the style of (8), of sentences like (7). We
might debate whether the following is true:

9) Necessarily, the number 7 exists.
We could formalize this by

10) O3xx=«
with “a” corresponding to “the number 7”. Keeping to our rule (6viii),
that is, treating the box as expressing strong necessity, the question of
the truth of (10) upon an intended interpretation is not foreclosed by

- the formalization. If we interpret box as expressing weak necessity, (10)
will express a trivial truth upon an intended interpretation: it will in

- effect say that a exists at every world at which it exists. This would
- make it a poor candidate for formalizing (9), and z hopeless candidate

for formalizing “necessarily, Socrates exists’. _

On the strong interpretation of box, (10) is false upon some inter-
pretations at some worlds and so is not trivial. Consider an interprc_—
tation assigning Socrates to “o”. “dx x=a” will be false upon Lhils
interpretation at a world at which Socrates does nat exist, so upon this
interpretation (10) will be false (at every world).

This virtue of the strong interpretation carries with it a worry. The
fact that (10) is not QN-valid means that we cannot accept for QN
the correlate of (1.11) for PN. That is, the following is false:
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We have Eq 3x x = a, but not Fon U3dx x = a. Given the philosoph
cal motivation for (1.11), this should be genuinely disturbing. It would#
(11) by insisting that every name.
2 y every interpretation with respect§
to every world, for then, intuitively, a name-letter cannot adequatel‘y

formalize a name for a contingent being, one which actually exists bu

A sentence expresses “'necessity de re” iff it is adequately QN-formahizable
oy a sentence in which there is a name-letter within the scope of
ome occurrence of box or if there is an occurrence of box within the
pe of a quantifier. Let us say that a sentence expresses “necessity de
iit0” just on condition that it expresses necessity but does not express
iecessity de re. The doubts alluded to at the end of the last section are
doubis concerning the coherence of the notion of de re necessity.

- As | have defined the difference between de re and de dicto neces-
sii)}, it is simply a matter of scope. The definitions do not introduce
‘two concepts of necessity. We could with our available resources make
an exactly parallel distinction between “negation de re” and “negation
de dicto”, but the distinction would give no support to the thought
+' that there are two disunct concepts of negation.

This raises deep issues about the role of names* At the more super-
ficial level, the strong version of necessity has the advantage noted of
giving natural formalizations both of claims like (7) and claims like (9 .
so I shall persist with it.

Any sentence formalizable as “[]Fa” can be read as ascribing a prop-
erty to an object: it ascribes to @ the property of being necessarily F.
Sentences like (3) speak generally of things being necessarily thus-and-
so. For a number of different reasons, philosophers have held that such |
way’s of talking are illegitimate. If they zre right, then it is bootless to
mvestigate much further the propertes of QN, since it is committed
to this supposedly illegitimate way of taking. .

—

es to cgtrast ‘negationde e ‘with

- The distinction between de re and dicto necessity is sometimes asso-
ciated with some or all of the following further (and independent)
theses:

1) In ascribing de re necessity we attribute a property to a non-
hinguistic object; in ascribing de dicto necessity we attribute a
i g
property to a sentence.

The ifxtcrprctatjc-n rules for QN are designed to mirror 2 view of nares pro-
posed informally by Kripke [1972]: that they are rigid designators. This view hag -
been the subject of considerable debate: see e.g. McCulloch [1989] and biblicgrs-
phical references associated with chapter 4.7 and 4.12 above. In recent \‘:fr-k
Kripke's views about the modal profile of proper names have become entangled wilh1

d'l oreric ¥ stinct q st 5 bO [h P C of 3EE e RQ‘C nat
core 3].1 d C uestions about e € Islcﬂl‘tlo names, S -B-
5 2y g a

2) A de re necessary truth records how things are in the world; a
de dicto necessary truth records only linguistic facts.

3) Whether a de re necessary sentence is true depends on which
objects exist at which worlds.
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One who believes that there are de re necessary truths is called an
essentialist”. Optionally, he may also subscribe to some or all of the
above theses. Attacks on the intelligibility of de re necessity are some-

times expressed as attacks on essentialism. In the following three sec-
tions, [ shall consider three such attacks.

(The (,orrespondcnce scheme 1s:“F * to “is greater than 7”,"a” to “9”

and “f" to “the number of the planets”.) The essentialist will allow that
thc premises are true upon an intended mtcrp[etation So he must
allow that the conclusion is also true upon an intended interpretation.

So he should hold that the conclusion of (1) is true. Why does Quine
say that it is false?

~ His ground is that there might not have been nine planets. [f there
had been only 5, then the number which numbers them would not
have been greater than 7, let alone necessarily greater than 7. Although
his is correct, it is not inconsistent with the truth upon an intended
térpretation of the conclusion of (3). Let us see what an intended
wterpretation, i, assigns to “f”, “F * and “Ff” with respect to a world,
, at which there are just 5 planets. First, i,(f) is the very object that
{ assigns to “B” with respect to the actual world, viz. the number 9
{assuming it belongs to D);® i (F) is the set of members of D" which,
t w, are greater than 7. Thus 9 will be a member of i, (F), and so i,(Fp)
is T. That there are worlds in which there are only 5 planets is irrele-
vant to the truth of the conclusion of (1), as it will be understood by
“one who takes the argument to be formalizable by (3), and so vahd.

" The conclusion of (1) is, perhaps, ambiguous. If (1) is a valid argu-
ment, its conclusion must be read in the de re fashion brought out by
the formalization (3). The de dicto reading of the conclusion might be
formalized:

5 The number of the planets

Quiug has advanced two related arguments against essentialism (e.g.
[1960], §41). First, he asked us to consider the following argument:

1) 9 is necessarily greater than 7;
9 = the number of the planets.

Therefore, the number of the planets is necessarily greater
than 7.

Quine claimed that the argument has true premises and a false con-
f:lusion, yet that it ought to be valid if essentialism is true. If essential- :
ism Is true, the first premise will constitute the ascription to an object
(the number 9) of a property, that of being necessarily greater than 7
and the conclusion will constitute the ascription of the same propert;
to the same object.

Quine does not use the distinction between de re and de dicto given
in §4. Rather, he identifies a de re statement by a claim of (4.1): it is
one which ascribes a property to an object. However, a sentence Jjudged :
by this last standard to be one of de re necessity 1s also de re by our
official standard. If the premise of (1) ascribes the property of being

necessarily greater than 7 to the number 9, then it is appropriately
QN-formalizable as:

4) O3x(Gx & Vy(Gy = x =y) & Fx)

with “G” corresponding to “numbers the planets”. For the argument
to have a chance of being valid, we must make an analogous adjust-
‘the number of the planets”

e

ment to the formalization of the phrase

as it occurs in the premise, so that the overall formalization would be:

2) UFa 5) DFe, Ix(Gx & Vy(Gy > x = y) & x = a);

O3x(Gx & Vy(Gy = x=y) & Ex).

Here the name-letter “o” falls within the scope of box; so we must

follow Quine in counting it, and hence the first premise of (1), de re.
We can also agree with Quine that an essentialist may view (1) as

sound. The following formalization is QN-valid:

*(5) is invalid: the premises do not ensure even that every world has
a unique G, let alone one which is F The essentialist has no more

5 It is crucial to this point that, contrary to an official policy of chapter 4, “the
number of the planets” be formalized by a name-letter, as in (3) above.

3) OFa, « = g OF.
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reason than anyone else to suppose that (5) is valid or has a true.

conclusion.

The failure of the argument against essentialism can be summarized
as follows: if the conclusion of (1) is read in such a way that it is false

the essentialist has no more reason than the rest of us for supposin

the argument to be valid. If (1) is read in such a way that the argy-

ment is valid, then no reason has been given to suppose that the con
clusion is false.

Quine used another argument to make a similar point, and a simila
criticism applies.® He says that essentialists will subscribe to th
following:

6) All bachelors are necessarily unmarried but not necessarily army

officers

7) All majors are necessarily army officers but not necessarily;

unmarried.

Consider Major Smith, who is both a bachelor and a major: qua bach-
elor, he is not necessarily an army ofhcer, but qua major he is neces-

sarily one; qua bachelor he is necessarily unmarried, but qua major he

is not necessarily unmarried. So there is no question of an object pos-
sessing a property necessarily or contingently: what matters is how you
refer to the object. Hence essentialism — the claim that necessity

attaches to objects — is false.
Appropriate QN-formalizations of (6) and (7) are all de dicto:

8) LVx(Fx — Gx) & —-OVx(Fx — Hx)
9) [DVx(Jx — Hx) & —0OVx(Jx —» Gx)

with “F” corresponding to “is a bachelor”, “G” to “is unmarried”, “H”

to “is an army officer” and “J” to “is a major”. No conclusions of the
de re form “[JGea” or “—~OHe” follow from (8) or (9) or their con- .
Juncuon. These are not universal quantifications, so we cannot infer to

an 1nstance. The essentialist should say that Major Smith is neither nec-
essarily unmarried nor necessarily an army officer. The crucial point is
that the following is consistent — that is, true upon at least one
interpretation:

* See Quine [1960], §41, the example of the mathemartical cychses, I have made erivial

changes in the details, to avoid irrelevanc objections.
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10) OVx(Fx — Gx} & Fa & -Ge.

achelors don’t have to be bachelors (denial of de re necessity), even

'hough, necessarily, everyone who is one is unmarried (affirmation of
“rélated de dicto necessity).

Quine’s arguments do indeed show that not all necessity is de re.

 However, no one should deny this. Essentalism is not the claim that
all necessity is de re, but only that some is.

6 “Frege's argument”

An argument has been attributed to Frege which, if sound, would
establish the absurdity of de re necessity. Without committing myself
to the accuracy of this attribution, I shall refer to it as “Frege’
argument”.’ N .‘

De re necessities formalizable as “[JFa” satisfy the subsuatutivity of
identicals: in conjunction with a premise formalizable as “«& = B’ you
validly get a conclusion formalizable as “[JFg”. Moreover,“[ 1" 1s plallll}’
a non-truth functional sentence connective. The truth value of [1X is
not determined by the truth value of X. The conclusion of Frege’
argument is that these features are incompatible: where the _Sllbstln‘l—
-tiirity of identicals holds, there you must have truth functionality. 1 _wlll
introduce some terminology which will place this point in a wider
setting, and facilitate its discussion.

Let us say that the extension of a sentence is its truth value, the_. exten-
sion of a name, its bearer, and the extension of a predicate of degree
n the set of n-tuples of which it is true. In other words, extensions of

" Compare Quine [1960], pp. 148-9; Davidson [1967c], pp. 153; Davies [1981], pp.
210-11; Neale [1990], [1995]. The source is supposed to be Frege |[I892b].
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expressions are the sorts of object a Q-interpretation assigns to corre
sponding letters,

tence, name or predicate) iff replacing the expression in that position with
any other expression having the same extension leaves the truth value :
of the whole sentence unchanged.

A sentence is extensional, tout court, iff it is extensional with respect
to all the positions for sentences, names and predicates it contains.

A language is extensional iff all its sentences are extensional.

Truth functionality is a special case of extensionality: to say that aid

_lz‘mguage is truth functional is just to say that all izs sentences are exten-
sional with respect to all positions for sentences. :

Lewis Carroll, the author of the Alice books, was a mathematician 3
whose “real” name was Charles Dodgson. This is well known to one.
of his colleagues, John. So the following is true:

1) John believes that Charles Dodgson is a mathematician.

This sentence is not extensional with respect to the position of the
sentence “Charles Dodgson is a mathematician”. If it were extensional :
with respect to that position, then the result of inserting any truth into -.
thgt position would be a truth. We know that this is not so, since John,
being pf' only finite intellect, does not believe every truth. g

(1) 1s also not extensional with respect to the position occupied by -
the name “Charles Dodgson”.® I can without inconsistency stipulate
that John does not believe that Lewis Carroll is a mathematician
despite the fact that ,

2) John believes that Lewis Carroll is a mathematician

results.&om (1) by replacing a name by another name having the same

extension. .
Finally, (1‘) 1s not extensional with respect to the position occupied ;

by the predicate “is a mathemarician”. For, let us suppose, this predi-

cate is true of just the same things as those of which the predicate “can

rafllc oﬂt a proof that there is no greatest prime” is true. Yet I can
without inconsistency stipulate that .

(_,Ol]'lpﬂlc chaplm' 4.18‘A o q po
n opaque wition for a name 15 51m i 4 non
ply EX‘CI‘IS“'JTIZJ
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' 3) John believes that Charles Dodgson can rattle off a proof that
there is no greatest prime

false, despite the fact that it results from (1) by replacing a predicate

by another predicate having the same extension.’

" The non-extensionality of (1) with respect to the position occupied

by “Charles Dodgson™ does not entail that it is non-extensional with
respect to the position occupied by “John™. Moreover, if the same name

or predicate or sentence) occurs twice, the sentence may be exten-

' sional with respect to the position of one occurrence but not exten-
sional with respect to the position of another. For example,

4) Charles Dodgson believes that Charles Dodgson is a
mathematician

is extensional with respect to the first but not the second position
occupied by “Charles Dodgson”. To illustrate the non-extensionality,
imagize that some other name, say N, for Dodgson is in general cur-

 tency, though Dodgson wrongly thinks that N refers to someone else,
a botanist, and so does not believe that N is a mathematician.

. Modal contexts uncontroversially give rise to non-extensionality
with respect to sentence-positions (that is just to say that modal sen-
tence connectives are not truth functional). They also give rise to non-
extensionality with respect to predicate-positions.

5) Necessarily, all humans are humans
is true, but presumably
6) Necessarily, all featherless bipeds are humans
is false, since it is only contingently true that there are no non-human
bipeds without feathers. Yet (6) results from (5) by replacing a predicate
ccupying the relevant position by another with the same extension.

We can extend the definition of extensionality to the language Q
by relativizing to an interpretation throughout, and replacing talk of

For scepticism about some of these claims of non-extensionality in English, see
__Bach [1987], pp. 206-14.
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name-position by talk of name-letter-position. Thus defined, Q i
extensional, a fact ensured by the interpretation rules which attend

only to the extensions (upon an interpretation) of the various |

expressions. Any English sentences adequately Q-formalizable are
extensional with respect to the positions of expressions corresponding
to Q-letters.

By specifying intensions for sentences, names and predicates we can
arnve, by analogous definitions, at various notions of intensionality. We
stipulate that the intension of an expression is the set of all ordered pairs
whose first member is a possible world and whose second member is
the extension of that expression with respect to that world. A QN-
interpretation thus fixes an intension for every category of QN-letter

QN is non-extensional, but it is intensional. This is because the inter-

pretation rules in effect attend just to the intensions of the various

expressions. Some English sentences dominated by “necessarily”
certainly intensional with respect to some contained positions for sen-
tences and predicates. Obviously, an English sentence “necessarily, A”

is intensional with respect to the A-position: if 4 and B have the same *
intension, that is, are true in just the same worlds, “necessarily A” will °

have the same truth value as “necessarily B”.

English sentences of the form “necessarily, all Fs are Gs” are inten- |

sional with respect to the positions of “F” and “G”.
Some English sentences contain positions which are neither inten-

sional nor extensional (so it is a bad idea to abbreviate “non- :

extensional” as “intensional”). (1) is an example:

John believes that Charles Dodgson is a mathematician.

“Charles Dodgson is a mathematician”

prime”, but one may consistently suppose that John believes the first
and not the second.

“Charles Dodgson” and “Lewis Carroll” have the same intension:
with respect to each world, they name the same person. Yet we have -

has the same intension a5
“Either Charles Dodgson 1s a mathemarician or there is a largest
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dlready seen that their substitution in (1) may fail to preserve truth
value.

Frege’s argument claims that if a sentence is extensional with respect
w0 all its name-positions, then it is extensional with respect to all its
entence-positions; that is, it is wruth functional. Sentences formalizable
m QN are extensional with respect to name- positions, as will shortly
be made plain. Hence it should follow that QN is truth functional,

- which it evidently is not. If one is convinced of the soundness of

Frege's argument, one can but conclude that there is something inco-

‘herent about the semantic notions which animate QN.

. Built in to the interpretation rules for QN 1s the requirement that
2 name-letter be assigned, with respect to every world w, the same

object, providing that the object exists at w. An intended nterpretation

of an English sentence was said to be one which assigned to a name-
letter in the formalization the object which bears the corresponding
name. So if English is adequately QN- -formalizable, an English name
which in fact names o must also name o with respect to each world at
‘which-o exists. This in turn ensures that names having the same exten-
‘sion also have the same intension. The intensionality with respect to
‘name-positions of a language formalizable in QN ensures the exten-
sionality with respect to name-positions of that language.

To take an example. The fact that “Lewis Carroll” and “Charles
Dodgson” have the same extension is enough to ensure that the fol-
lowing sentences have the same wuth value:

7) Necessarily, Charles Dodgson is human.

8) Necessarily, Lewis Carroll 1s human.

; . i

We thus have the most important premise that Frege’s argument

requires: QN is extensional with respect to all its name-posiuons.
The argument requires a further uncontroversial assumption:

9) If any sentence adequately QN-formalizable as [J(4 ¢ B) is
true, then the truth value of any larger QN-formalizable sen-
tence containing A is the same as the truth value of the result
of replacing A by B.

' We know that (9) would be false without the restriction to adequately
- QN-formalizable sentences containing A and B; but its truth with
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respect to QN-formalizable sentences j

of QN, and thus by the intensionality
pied by A.

s secured by the intensionali

i rucial expressions, those which stand to the left of the identity sign
of the sentence-position occy-

(11ii) and (11iii), are not, on this conception, names.

A name, broadly conceived, is any expression in some language or
other which is supposed to refer to a particular object and which can
sombine with an n-ary predicate and n-1 other names to form a sen-
stence. (The circularity will not matter for our purposes.) Names in the
road sense include definite descriptions, like “the value taken by 57,
ind its symbolic equivalent “&”. No expressions of this kind belong to
Q or to QN. In these languages, there is no expression which is both
omplex (that is, contains other expressions as proper parts) and also
apable of occupying the position occupied by name-letrers. We have
“already seen (in chapter 4.10, especially (4.10.16) and (4.10.17)) that
‘sentences like those mentioned in (10) will not be classified in Q as
dentity sentences, but rather as existential generalizations, and the same
pplies to QN. If we try to formalize “8s = 1” in QN, the result would
se something like

Now for the argument itself We suppose that “p” and “g”
scntellFES with the same truth value, and we use ‘?‘5" as aqd:r‘e o
form _trom d sentence an expression able to occupy 11a1113~i305iti iy '3:
ihe Stlplik.ltl()n that for any sentence, s, “8s = 17 is true iff s Iis [‘;’:;“’Id

8 =‘D is true_ iff 5 is false. Since this is constitutive of the o
of “8”, we can infer that B

10) U@p=1 ¢ p), and s = 1 & g).

The claim i i i
s that the following series of transformations preserves truth

value:
- 12) dx(Fxp & Vy(Fyp — y =x) & x = q)
11 i) . : X ‘
) {ﬁ; e il .where “Fxy “ corresponds to “x is a value taken by y”,“p" corresponds
(ilii} D T “to “s” (which here has to be thought of as the mame of a sentence),
(iv) e B 1 g 2 nd “a” corresponds to “1". (12) says that there is a unique thing, x,
e St “which is a value taken by s, and x = 1. This will not as it stands serve

‘as a premise to the application of the substitutivity of identicais. If
“pame” 15 defined widely enough to include definite descriptions, then
a language formalizable in QN is not extensional with respect to name-
positions. Consider the pair:

(9) and (10) together ensure that (111) and (11ii) have the same truth
va_lue and so do (11iii) and (11iv). The assumption of extensionali
with fespect to name position, together with the obvious fact ‘that t;]ty ‘
co_c‘;‘(teimvenes§ of “p” and “q"” ensures the co-extensiveﬁess of “ f
and “3¢”, establishes that_ (11ii) and (11iii) have the same trulth val? i
Hence a context which is extensional with respect to positio fe.
names must also be extensional with respec e
that is, truth functional.

The argument appears to be valid and to have true premises. M
we, therefore, conclude that QN is incoherent? B
) We “need to distinguish a broad and a narrow conception of
‘name » corresponding to which there are broad and narrow con :
tions of_ extensionality with respect to name-positions. On the bcepc;
conception, Frege’s argument is valid but not sound sir;ce it is rDI:IE':
case that a language formalizable in QN is broadly,name—exte:::::) ;11e
On the narrow conception, Frege’s argument is not valid, since rtlhe

'13) Necessarily, the author of Waverley (if there is a unique author
of Waverley) wrote Waverley

14) Necessarily, Scott (if there is a unique author of Waverley)

t to positions for sentences,
; wrote Waverley.

The first is true and the second false, despite the fact that the second
results from the first by replacing an occurrence of a “name” (“the
author of Waverey”) by a co-extensive name (“Scott”).”

" Strictly speaking, the notion of an extension has not been defined for definite
descriptions. This is no accident. From the perspective of languages like Q and QN,
f definite descriptions do not have extensions: the interpretation rules do not assign enti-
ties to them. However, for dialectical purposes it 1s obvious how the notion of the
extension of a description should be understood.
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The QN-formalizations of (13) and (14) are, respectively: Trans-world identity

15) D@x(Fx & Vy(Fy - x = Y) = Ix(Fx & Vp(Fy — x =9)
& Fx)

16) D@x(Fx & Vy(Fy — x = y) — Fa)

Bvaluating de re sentences by the interpretation r_ules of QN requures
attention to the identity of objects at various poss:ble‘ worlds.T_he rule
for interpreting name-letters requires an interpretation to assign FIT
same object to any name-letter with respect to each world at _W’h]l,)
the object exists. Hence this rule already JncorporaFes thel notfon of
-trlans~w0r1d identity: an interpretation must setde which object in, say,
:-;f;"is the object which it has assigned to “o” with respect to some other

with “F” corresponding to “wrote Waverley” and “&” to “Scott”. (15) is
true upon any interpretation, having almost the form “Op— p)”. (16)
arguably not true upon an intended interpretation, since there are worlds 3
in which someone other than Scort uniquely wrote Waverley, worlds i
such that the antecedent of the conditonal is true upon the interpret-
tion at w and the consequent false upon the interpretation at v,

1

world. - . _ -
The assumption of trans-world identity also emerges in connection
with de re quantifications. Compare

1) OVxFx
'2)  Vx[FEx.

.. interpretng (1), a de dicto sentence, we do not have to consider
the entties at various worlds are related to the ones at the worl_d
9 evaluation, For any interpretation, /, any world, w, any n-ary predi-
cate, F, all we have to consider is whether all n-tuples farmed'from
the members of D" (whatever they may be) belong to i, (F). In inter-
preting (2), a de re sentence, with respect to w, we have to con31de‘r
- which objects from D" also belong to the domains c_uf other “forlds.‘
; Suppose the question is whether (2) is WU Wpon an interpreaition, 1d
with respect to a world w. Then it 1s as if the quantifier of (2) r:mge_

just over DY, since the interpretation rule for “YV” rnalkcs the L.ruth. of
(2) turn on the truth of “[JFa” with respect to a-variants of i which
assign something, say o, to « at w. Each of these va1_-1ants. has to ‘Lk'lt!f,cr—
mine, for each world, whether o belongs to what it assigns to “F” at

It we keep to the narrow

er conception of a mame, according to
which only an

expression appropriately formalizable by a QN
-letter is a name, then Frege’s argument is invalid, si
no justification for the clim that, re
(1i1) have the same truth value. This ;
names, on this narrower conception.
The very

name nce there i °

gardless of the context, (ii) and
s because “&” and “8q” are not

different behaviour of names and descriptions in these |
contexts might well ground the view that they should not be treated |
as belonging to a common semantic category. We will not pursue this
thought, but we will always think of a name in accordance with the
narrower conception, which excludes complex expressions like definite
descriptions.

The upshot of this discussion is that Frege’s argument does not
show that the name-extensionality of QN, and the associated expres-

sions of de re modality, are inconsistent with QN non-truth
functionality.

i_hag world. So each variant has to trace o through various worlds, and
: :hus has to settle questions of “trans-world identity”. _
: Imagine two types of atheistic views about God’s existence. Thcy
are both “soft” atheisms, in that they agree that although there is no
God, there could have been one. One view is formalizable:

3) 0dxFx

: with “F” corresponding to “is omnipotent, benevolent etc.” (here insert
a complete list of the attributes appropriate to God). The other view
is formalizable:
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e ctual individuals are present at a world. If the only facts which could
etermine trans-world identity, namely purely qualitative facts, fail to
6 so, then, of course, the trans-world identities are not determined.
But theses (i) and (i) are an unattractive combination. If you believe
hat all facts are determined by qualitative facts, then, fair enough, you
will hold thesis (i); but, by the same token, you will reject thesis (i1).
If you believe thesis (i), then you have a reason to reject the view that
dll facts are determined by qualitative facts, and thus a reason not to
gree that only qualitative specifications of worlds are legitimate.

That is the end of the discussion, unless we can find some argu-
mients against the intelligibility of trans-world identity. I shall mention
e, and briefly discuss another.

Lewis [1986a] has given a powerful argument, but it has two fea-

s which make it inappropriate for discussion here. First, it depends
tpon Lewis’s preferred method of comstructing non-actual worlds (as
mereological sums of genuinely existing, though non-actual, spatio-
temporally related things), and is therefore only available to one who
is farniliar with, and accepts, that construction. Secondly, it in no way
impugns the intelligibility of de re modality, but simply justifies Lewis’s
preferred method of representing it.

" The argument I shall briefly discuss is due to Quine. He compares
trans-world identity with trans-moment identity:

with the correspondence as before. The first view is de dicto: it is tr
upon an intended interpretation, i, with respect to w, i

w', i,/ (F) has at least one member. The sr:cl:()md view: if(fi(:er :;niieiswfri
upon an intended interpretation, i, with respect to w, iff for some &
variant which assigns an object, say o, to a at w verifies “OFa”; iff
there is a world at which ¢ belongs to i(F). So (4) corresponds to 'the
claim that scmeone exists who could have been God. The interpreta
tion will settle whether someone who exists at the world of evalu-
tion, w, 15 God at some possibly distinct world, v/, so it involves :
trans-world idenuty.

We must agree with Quine that de re sentences, as QN-formalized,
imtolw? .tran_-world identity. If Quine is right, trans-world identity is
unintelligible, and so QN, and all languages adequately formalizable
therein, would likewise be unintelligible.

The issue is metaphysical, not epistemic. How, if at all, we know,
concerning a possible world, that it does or does not contain a gi\rﬂ; i
mndividual is not at issue. If there is a fact of the matter which we do
not know, then de re modality is intelligible, but permits the expres- :
sion of propositions whose truth values we do not know.

It seems as if the intelligibility of trans-world identity is ensured by

- the fact that we can introduce a counterfactual situation by referring
to a particular object. We might say: envisage 2 situation in which :
Nixon tells the truth. If this introduces a possible situation at all, there
seems no room for doubt about whether it is a situation in which
N:xon exists. We have specified the situation in terms of an object in '
it (cf. Kripke [1972]). On the face of it, Nixon belongs to at least two ;
worlds, the actual world and a world where he is honest. How can
there be some hidden difficulty here?

A difficulty arises if one holds the following two theses: (i) the only 4
legitimate specification of a possible world is purely qualitative; and (i)
a purcly qualitative specification is insufficient to determine which -

. Our cross-moment identification of bodies turned on continuity of

displacement, distortion and chemical change. These considerations

cannot be extended across worlds, because you can change anything

- to anything by easy stages through some connecting series of pos-
- sible worlds. ([1976], p. 861)

Quine is claiming that we can make sense of identity across moments,
" because this is determined by various kinds of continuity, but that we
cannot make sense of identity across worlds, because it is not deter-
mined by anything. For example, this table on which I am writing, a,
could have been made of slightly different parts. So there is a world,
wy, and a wy-object, @, such that & 1s identical with aq yet is made of
slightly different parts. oy could also have been made of shghtly differ-
ent parts. So there 1s a world, w,, and a wy,-object, o, such that a, is
identical with @ but is made of slightly different parts. Continue this
process through a hundred or a hundred million stages, making small
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variations to design as well as to parts, and you will end up with a
submarine, or anything else you choose. So there are no limits on how
something could be at another world. This is a reduetio ad absurdum of
the view that there are facts of the form: a at w is the same object &
B at ' and is distinct from y at . :

Quine underplays the paradoxical nature of the argument upon
which he relies. We do not happily accept that o could have been made
of the parts that some remote successor in the series is made of. So
we are nct happy to accept that “anything can be changed into any-
thing by easy stages”. The reasoning 1is on a par with the reasoning that
seems to force us to accept that a heap of sand can never by destroyed
by one-by-one removal of grains (for taking away one grain can never
turn 2 neap into a non-heap). The reasoning is  powerful,,
yet we all know thar there must be something wrong either with
it or with the premises, for we all know that the conclusion is
unacceptable.

He alsc underplays the problem-fiee nature of identity through
time. There are well-known puzzles. For example, we are drawn to 2
continuity account of identity through time, as is shown by the fact
that we allow that a ship that has been endlessly repaired over many
years, in gentle stages, is the very same ship, even if in its later years it
Is composed of none of its original parts. In addition, we are drawn to
4 compositional account of identity through time, as shown by the fact 3

that if we imagine a ship’s parts being successively replaced, but the

old parts kept and finally reassembled into 2 ship, we have some incli-
nation (of varying strength depending upon context) to hold that this 3§
is really the original ship, the one bearing a continuity relation to the
original being merely a replica."

Finally, Quine seems to assume something that these sorts of cases 4
themselves give one reason to doubt: namely, that relations like “could

have been made of slightly different parts” are transiaive. k.

i . g mu . .
Kaplan has suggested a context in which the inclination to take this view is strong:

a museum has sent a philosopher to Greece to buy, crate and dispatch the ship of
Theseus for reassembly in the museum. As the philosopher removes a plank, he replaces
it with a brand-new one of exactly the same shape, so that when he has finished he
has an assembled ship of new parts and a dismanted ship of old parts. He sends the
latter to the ruseum. Should the museum director be seriously perturbed when he

gets a phone call from the philosopher announcing that he has the real ship of Theseus,
sall in Greece?

7 — Trans-world identity 303

Quine can indeed be justly read as presenung a believer in_ trans-
iworld identity with a challenge to give a systemanic ac_cmmt of 1it, but
:he cannot be said to have shown that it is any more incoherent than
k of ships and heaps. _
‘.Jfoti way toptake up t}i challenge has b_ecn_ proposed by Lews. Hc
s not, as | said, allow trans-world identity in the Isensc t_hat Quine
intends, though he does provide a substitute that is said to yield c\:rg—
iéh'mg for which trans-world identit_y was nf:n:_ded., and 1s _gov;rne y
fairly well-articulated principles. Thls‘ theory 1 dlSCl_ISSCI.‘I in §_I.d =
Kripke has suggested that some of the distrust of trans-world i 1crl:—
ty is fostered by a faulty picture: thinking of a possible world as ‘1 e
something viewed through the wrong end of a telescope. By Cc.)lltr.;iﬂ‘l.,
‘he suggests, the question of whether Socrates COL_IICI hav_c been an atli—
ator is not to be addressed by envisaging an alhggtorvmﬂzstcd wor L
d. reviewing the individuals therein to "secl" 1f one of them .1:;
Socrates. Rather, it is to be answered by connecting it with otl.}er.q_ucs—
ons, like: must an individual of a species be propagat_r:d by mdrvldu—_
Is of that species? Could anyone have h_ad different parents
-(p.mpagamrs) from the ones he actually had? _Knpke seems (o ha\rcl_lln
‘mind an epistemic version of the problem of [I‘Ell"lS—Wl_'H‘ld identity. }e
s certainly right to say that possible worlds are not going to supply th;e_
. nswers to questions like the one about SO(_Z[‘:%I:CS, Rather, worlds
‘provide a way of expressing the answers, once tuu.nd. . o
> 'A version of the third thesis about de re modality menugned i §4
s correct as applied to QN: QN—i‘ormaIiza_tions expressing de ltt:
& rllecessity do invalve, in their QN—intcrprcfanon, questions of tm_l;:_
 world identity. (We will see in §9 that there is an alternative approach.)
We now very briefly consider the other two theses, (4.1) and

4.2), viz.:

In ascribing de re necessity we attribute a property to a non-
linguistic object; in ascribing de dicto necessity we attribute a prop-
Lerty to a sentence.

A de re necessary truth records how things are in the world; a de
dicto necessary truth records only hinguistic facts.

Dere necessity does indeed involve the ascription of properties to non-
inguistic objects, but we have seen no reason at all to suppose that de
dicto expressions of necessity attribute it to a sentence. It 1s a property
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of people that they are, necessarily, unmarried if bachelors. Likewise, .x...)" when formalizing weint i QI s formhecd 2
though our discussion sits happily with the thought that a de re nec
essary truth records how things are in the world, we have seen n
reason to suppose that a de dicto necessary truth is made true by li
guistic facts. There is a prima facie case against any such view. As fa
as we have seen, the de re/de dicto distinction is merely one of scope
so that the very same concept of necessity is mnvolved in both cases
Hence one would expect it to be true in both cases or neither tha
they are “made true by linguistic facts”.

"
?
o? L
The first suggestion I shall call the “extra argument place” treatment.

uppose we are to formalize

2) Socrates is necessarily human.
The proposal is that we use

3) Vx(Wx — Flox)

u

where “F’xy” corresponds, not to "humafll"_. l“I:ut to “x.!s hct;n;]::lj :;t}’oi"
On an intended QW-interpretation, “F”" will be QSS;EM;_ ‘cn\m o

ofdered pairs o such that, for each world, w,‘ and each 0)_]::(: ..
5,w> belongs to ¢ just on condition that o is hugifl11 at w. .
The idea can be generalized. Every n-ary predicate n anl glis !
cessitation will be formalized by an n+ 1-ary p.redlcatew cl:jtctr) o

W. the extra argument place being filled b‘},f a variable bound by a
antifier in the phrase “Vx(Wx— . X Y. R
his approach provides an extensional treatment o nwticst);m -
ensionality of QW follows from the fact that 1tr? semauh e
sentials those of Q: the interpretation rules attend only. toa}t. e C,lisa )
sions of expressions. Apparent evidence of non-extensionality p

pears. Consider the invalidity of the argument:

8 “y" fOl’ Ok

The semantics for QN have been given in terms of possible worlds: |
“007 is associated with universal quantification over worlds, “0” with
existential quantification. The connection suggests that we could have
proceeded in a different way: instead of enriching Q with the nons
truth functional sentence connectives, we could instead have enriched
it with a further predicate constant, “W”, stipulating that every inter-
pretation assigns to “W” the set of all possible worlds. Let us call the
result of enriching Q in this way QW. We might then hope to expres
a QN-sentence of the form “[J.. " by a corresponding QW-sentence
of the form “Vx(Wx— ... x.. 7). Let us refer to any approach on
these lines as a quantifier treatment of necessity.

Intuitively, the idea is to exploit the equivalence between it being
necessarily true that A and it being true at every possible world that
A. As soon as we look at the details of QW, however, some difficul-
ties arise. What, in QW, should correspond to the QN-sentence “Up™?
We cannot simply write

ces

4) Necessarily Socrates is human;
Socrates 15 human iff Socrates 15 snub—lmscdi.
Therefore necessarily, Socrates is snub-nosed.

) is evidence for non-extensionality only if we can construc_ Fhe first
remise as consisting in the application of a sentence connective to ;1
itence. On the extra argument place treatment, }:he prelmsef 1(53 no
onstrued in this way, but rather as having thg ]ogIM:fil forfm40 . )fm
“which there is no sentential component. The invalidity of (4), as for-

1) Va(Wx — p).

This severs the connection between “p” and the possible worlds:
the idea was to say that “p" is true at each possible world. There
are a number of different tacks one might take, of which I shall
consider only two. In both cases, the base language (corresponding to
our Q) is envisaged to have no sentence-letters, so let us imagine
that modification of Q to have been made. Our original problem
emerges in the same way if we ask: how should we fill the dots in
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the intrinsic prope-ty of being rectangular, but on the proposed
patment, we have to say that there 1s no such intrinsic property. To
: ’

mit QW-formalization of, say,

The approach provides a vivid example of how proposed logic
forms may differ from the way a sentence would intuitively be su
posed to be constructed. The divergence will hinder QW in formal:%
izing as valid intuitively valid arguments. For example, intuitively

following argument is valid: ~6) This page is rectangular

- . - . ' it as abbreviating something like
5) Necessarily Socrates is human. Therefore Socrates is human, ¢ regard it as abb g g

The present QW approach cannot, on the face of it, even discern L) Thisgage ucchngularat-w
common constituent i premise and conclusion corresponding t
“Socrates is human”. “Human” in the premise has to be matched wi
a 2-place predicate letter, whereas in the conclusion it will, for all that
has been said, be matched with a 1-place one.

shere the relevant woild w is contextually determined (pn_:sunubly‘ as
e actual world in a self-standing utterance of (6])‘.. Lewis has criti-
{sed this implicit repudiation of intrinsic properties as un;nst}tﬁed,
ing white or rectangular are properties which objects I.mw‘a in them-
ves, and are not relasions the objects bear to other things.

To remedy this, we could use a2 2-place predicate-letter in formal
izing the conclusion, filling the additional argument place by a nam
for the actual world. Another remedy would be to use “* to mark
special semantic relation between predicate letters, the interpretations
being constrained to behave according to the following rule: if an inn

pretation assigns to “F” the set of all things meering a condition, C
then it must assign to “F” the set of all ordered pairs <ou> such that
o meets condition C with respect o w.

ises what [ shall call “cpen-sentence formers” (cf. Lewis [1968, 1986al).

ewis begins by suggesting that a phrase like “In Austrahia . .. can be
een as a 1-place sencence operator which works by restricting the

8) In Australia, all beer is good

ne need attend only to a proper subset of all the beer there is, viz.

ons in a similar way, so that an affirmation of

9) At the actual world, all beer 15 good

i.;'-pcrfecﬂy intelligible, and avoids commitment to the goodness of

The extra argument place trearment takes all of a thing’s properties . B
non-actual beer. (Compare: “As things are, all beer is good; but had the

as really relations between it and a world. You may think that this page
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proposed Trans-National Brewery come into being, this would not ha
been s0.")

Lewiss suggestion is that a phrzse like “at v, where “v” is a var
able ranging over possible worlds, can function in a similar way to ‘i
Australia” and “at the actual world”. The main difference is that sud

a phrase contains a variable of quantification that can fall in the sco
of a quantifier, as in

One way to implement this idea within the present fl’éllTlt‘WOl‘](‘fLS
use two styles of variables and name-letters, one style for qual?fl 1;1
e restricted by some “at v”" operator, and at‘l‘ot,t)cr for u.nreslrrl_:..;r:_
u‘aﬁtiflcation. A variable of quantification, say “x”, occurring \lem
e immediate scope'” of an “at v” operator needs:‘ t? be thought o ‘ils
£ quantifying over objects in the world assigned to “v”. Hence one style
i e-letter replacing variables like “x” for the purposes of inter-
rettlaain requires a corresponding _relativity:“t}:c intcrpffi:_tati{)n nu::st
ﬂsﬁign it something in the world assigned to “v". Unrcstuct}ec guan 1-
3 fiers are thought of as quantifying over the tolta_hty. Uf‘,:c;?a;;ldgonz;
Syntactically, “at »” forms from “p” an open sentence “at x(p)”, and. tual objects (int_:ludmg the actuall and al E?L:;iumd i
hence something from which a quantifier can form a closed sentence orresponding distinct sty_ic of name- elte_r can . ﬁi(;m hebetin
I call any phrase “at +"* (v any variable) an “open-sentence former”: Jame-letter an interprcFatlon 1s free to assign latge“ ng e um;{smctr‘d
takes a sentence, open or closed, to make an open sentence. Semant The quantifier rules will net?d to use ‘11:;::1& ehoc; f the unrestricted
cally, the basic idea is that “at x(p)” is true iff p is true with respect t ft to mark positions occupied t:y variables w dL q e ot ok
in the scope of any “at v” operator, and name-letters

x (a condition which will fail if x is not a world). * iy s otk o7 Ko
Let us take the syntax of QW :0 be enriched by the addition o stricted sort to mark positions OC(ix pied y i i s
‘ - er daes fall within the scope of an “at v" operator. L he full details

the open-sentence former “at”. How should the interpretation rules hes The general :dea is that “at n, X"
! . - vi g 05s€s. € idea 1s e
modified? All QW-interpretations must be relativized to worlds: a sen ot necessary for present purposes. The g i
true upon an interpretatlon, i, with respect to a world, w, P,

tence hke “at afp)”, which will be involved in interpreting a sentenc R i
‘true upon i with respect to whatever i assigns to ;

ich quantifies over worlds (assuming we leave ¢ € quanti : - - :
W : I\ 5 . e dnancifer ri In Q, and therefore in QW, the order of quantifiers of the same

unchanged), should be true upon an interpretation iff * - i of the e
an interpretation with respect to whatever the inter ort is irrelevant. For example, the p}eﬁxcs =) | F s
s wivalent. But “Ix0” and “03x” are far from equivalent prefixes,
a’. | ‘ !

--ﬁtrlst expressing possibility de re, the second de dicto. (Compare (7.3)
and (7.4).) | o
:J'T{le difference is not brought out in QW by the following pair of
formalizations:

10) Vx(at x(p)).

p” is true uponis
pretation assigns to¥

To be true to Lewis’s ideas, we cannot simply take over the QW
mterpretation rules as they stand. Lewis wants quantifiers to range
over absolutely everything there s, and he takes this to include

non-actual objects as well as actual ones. Thus he takes there to be
- reading of

12) FaFy(Wy & at y(...x...)

11) There are talking donkeys 13) AWy & at p(...x...)

upon which it is true (with respect to the actual world): a readin
which treats the quantifier as ranging over everything, actual and pos-
sible (cf. §11 below). Context can implicitly restrict or derestrict quan
tifiers, and the same can be done explicitly by the “at v opeators
Lewis sees the effect of replacing “are” by “could be” in (11) as tha
of unambiguously ensuring that the quantifier will be completely unre-
stricted, and thus range over non-actual as well as actual objects.

for these are equivalent. Rather, Lewis will see the de re English phrase

‘there is something which could be ... as involving an implicit

2 W vnis 1 * " pperator closest to = left 0{ t] e first occurrence of the
hﬂt counts 15 the at v ope 0T Cl sest Lo .ih : 1 . ) 1 ; I
i b]E say “&” The Ob-CCtS rclcvant o lI'IE CL\;![HIFI(';ILI(J]’I are t]IUSE in the world WhlL. 1
Varia y 3 il | : s
15 Igll d to “p”, even if"'\.“ 'I.l.bS qu I‘ltl}r OCCurs 1 [1 scope O some dlS[ll‘]C[ opera-
15 assigne , BV X'y eque ] n the ope ol 5

tor “at v,
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restricion of the quantifier to the actual world. To bring this o
Q_W, we can add a name for the acrual world, say “w*”. (The
will be that every interpretation, with respect to every world, w, 2
the actual world to “w*”. “At w*” thus forms closed sente,nc:es o
closed sentences) The de re sentence could be formalized: A
. A suitable supplementation of QN that keeps to the sentence con-
14) Jntac B - Iy Wy & Gt y(. .. x.. . gﬁv& approach to modality, and does for QN something like what
! *” does for QW, is a one-place sentence connective, say “[Al” and
(1_2) or (13) serve to formalize the de dicto sentence. The de re/d dnterpretation rule:
dicto distinction is not submerged.
QW (henceforth understood in its open-sentence former version
ar_ld QN use pretty similar semantic resources, despite their synta
c?lﬂ‘erences. For example, in the semantics for QN there is quantifig
FIOH over worlds, mcluding non-actual worlds, and their domain
including domains containing non-actual objects. Is there any reasy
to prefer one of these languages to the other? .
One might initially be tempted to suppose that there could be Ji
to choose between the languages. However, Lewis has argued that QW
has greater expressive resources than QN, revealed in the greater depg
of the formalizations of English the former can provide. .
As QN and QW stand, it is true that the expressive tesources of
lattr?rl outstrip the former. One reason for this is connected with
add?um‘l made to QW of the name “w*”. There is no cortespond
device in QN. The difference can be brought out by considering th
following sentence. *

9) For any interpretation, i, any world, w, i,([AlX) is T iff X is true
“ upon i with respect to the actual world.

should then QN-formalize (15) as

0) OVx(AEFEx — Gx)."”

The claim that there are non-actual objects can be QN-formalized

) 0y y = x & ATy y = x),

Tes

;QW«formalized as
22) ﬂle}’(w}’ & at y(az z=x) & at wr(—3z z = x)).

swe build in to our definition of QW-interpretation that there are
n-zctual objects, then (22) will come out as QW-vahd; otherwise
t. Similarly, one has a choice whether or not so to engineer the inter-
tation rules of QN, in particular one’s account of the worlds and
ir ‘domains, as to make (21) valid, or even to make its negation valid.
common prejudice among logicians would be to prefer neutrality on
s issue, which might well be seen to belong to “metaphysics”™.
Lewis gives various examples of natural claims formalizable in QW
t allegedly not formalizable (to any reasonable depth) in QN.If even
e allegation is correct, this would constitute a powerful reason for
ferring QW. [ shall consider three of the examples.

15) It is possible that everything that is actually red should 4
have been shiny.

This is formalizable in QW as
16) Ix(Wx & Vy(at w*(Fy) — at x(Gy)),

with “F”" corresponding to “is red” and “G” to “is red and shiny’;
However, (15) cannot be adequately QN-formalized as either of

17) Vx(Fx - 0Gx)
18) OVx(Fx — Gx)
“Adding an “acrually” operator may not the only way to express sentences hke (15):

v correspondences as before. ee¢ Teichmann [1990]
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his suggestion, like some later ones, could be criticized for its treat—
roperties as among the individuals. This treatment would be wrong
here are no properties. Using this reply as part of a case for prefer-
QW to QN (as opposed to a case simply against QN) would
nd on showing that, though properties do not exist, non-actual
Hds do. This would form a controversial basis for a preference for
‘A separate point is that the main feature of the suggestion which
[ to (25) would be retained if properties were replaced by sets.
nother example which Lewis uses to ground a preference for

23) It might happen in three different ways that a donkey talki

In th;gl_c_xample, we appear to talk of. indeed count, various diffe
50551 ilities. These, says Lewis, can be represented by possible wol
ut not by boxes and diamonds. (23) is QW-formalizable as

24) Dady32(Wie & Wy & W2 & x £ y& x#z2 & y#
x(JvFv) & at y(FvFv) & at =(dviv)) SHreEs
Wi.th. “F' corresponding to “is a talking donkey”. One might do iy
this is en_tlre]y adequate, since the differences between the \forids :11'

pc ones irrelevant to the way a donkey talked, whereas intuitivel
1s required for the truth of (23) is, for example, that a donk i "
be made to Italk by special training, or by the in}ectien of a :ﬁ’c:nf
or by genetic engineering. However, it may seem that in QNmo”
cannot get even as close as this, since there would seem to be no I

in \L-]’]i{.‘h nuame Iai d'e Ve I
- a ch S can bﬁ' conjure Ot l)DIeS
dlall‘londs .

6) A red thing could resemble an orange thing more closely than
a red thing could resemble a blue thing,

ossible QN-formalization is
7) 03xIyIzFu(Fx & Gy & Fr & Hz & Jxyvz

‘th «p* “G” and “H” corresponding to the three colour predicates
; » “orange” and “blue”, and ““Jxyvz" to “x resembles y more than
: & rosembles 27, Lewis objects that (27) wrongly requires there to be a
igle world containing all the objects, whereas it is enough for the
th of (26) that there be two worlds, one containing one pair, another
¢ other. Lewis sums up his case by saying that English essentially
Wolves cross-world comparisons of similarity. His account of (26)

suld suggest the formalization

In fact, one can use resources going at m : y 1 i
QN to produce a formalization ofg{23}gthat ri(:,:]:(;:;yhflii:]fd;e}:
u_nderstand the English as saying that there are three different prope
ties a donkey could have, and a possessor of any of these properties i
a talker. I shall treat the quantification over properties in tieljv ?h
SiglglaFes predicate quantification within a first order language z:;d .
munimizes alterations to QN (compare the discussion sufr(;und
(4.19.4)): 1 shall assume that properties are among the objects i e
(or all) domains of interpretation. A QN-formalization 1'5J B :

25) dxdyIz(Fx & Fy & Fz & x # y&x#z&y# 2z & OVi(Gug [ e R
— Hy) & OVu(Gry — Hi) & OVu(Grz — Hv) & 0Ju(jv &
Grx) & 03 Jv & Gvy) & 0Ju(Jr & Guz)) i

e force of the English “could” being reflected simply in the fact that
. quantifiers are quite unrestricted, each ranging over the totality of
ctual and non-actual objects.
There is certainly a formal difference between the claim that there
uld be things x, y, z, v, such that .. .and the claim that there could
be things x, y and there could be things z, v, such that. . .. We could
magine worlds in which the very presence of a red and an orange
iing ensures that there is no blue thing, thus preventing the “all in
érie world” comparison. This would not lead to a conflict with the
stuitive truth of (26), which requires only one world in which all

»\:th e il cgn:esp::md‘ing to “is a property”, “Gxy” to “x possesses (the
in)pcsl;:fc)ey_ ; ‘H’ t.o talks"gnd T'wisa Flonkey". (25) is better thaii
; 1t connects the different ways with different ways of being 2
talker. It may not be perfect, since the connections between havi il
one of the properties and being a talker are rather weak; but tlllleg ;:c‘:

lC“lal‘n.S I.hdt we lla"’f ye y J t}’
[ to 11I1d an cxpressive W
P Sl_lperlou Of Q '
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three colours are exemplified. If there is 2 world with a closely si
red-orange pair, and a world with 1 less closely similar red b? .
then surely there is some world where both pairs co-exist (1 jduii

Fonclusion apparently follows from Lewiss own prin‘cipl‘es l:-ieie &
ing v.vhat worlds exist.) So it is still not clear that there are -
of idiomatic English whose truth is differentially scnsi}ive roSiI}];e

El!’l(‘tl{)l'll Lewis makes between within-a-world
comparisons.

resources to count and differentiate distinct possibilities, and these
st explicitly available in QN. It may well be that for some philo-
al discussions, about essence, origin and substance, for example,
ese resources are essential. However, the question I am raising here
fhether they are required in the understanding of ordinary idiomatic
an el h sentences an_d our intuigive judgements of whlether these are
; or false. The ordinary sentences are the neutral territory. The com-
theorists are to formalize these in the languages QW or QN.
truth-upon-an-intended-interpretation value of one of the the-
s formalizations does not match that of the English sentence
‘ording to our intuitive judgements), that theorist loses a point. (He
regain it if he can convince his opponent that our intuitive
ments are faulty)
paragraph quoted from Lewis should identify some feature of
‘neutral territory not matched by a QN-formalization: 2 mismatch
ween the truth value of the English and the truth-upon-an-
tended-interpretation value of the QN-sentence. What we in fact dis-
: Tferts some remarks couched in the non-neutral idioms of Lewis’s
neferred account, including reference to special features that he attrib-
s to worlds. For example, on his construction of worlds, a person
Riemannian spacetime cannot inhabit the same world as a person
Lobachevskian spacetime. Such details, however, do rot belong to
ineutral territory. Only within the framework for which Lewis is
ing is there a gratuitous limitadon of attention in the QN
roach.
One might base a2 QN-formalization of the supervenience of the
ental upon the physical upon the idea that the claim amounts to:
essarily, any things differing :n mental properties necessarily differ
in physical ones. This suggests

| A kind of_ example upon which Lewis places a good deal of weig
are supervenience claims. These have the general form:

5 _
9) There could be no differences of one sort withour differences

of another sort.

A specific supervenience claim is that th

_ e mental supervenes y
) 3 0 ;
physical. In Lewis’s words: ' pon g

The idea is that the mental supervenes on the physical i.e.] the
coyld be no mental difference between two people ;\.;i;lfl.e.] there
hcmg. some physical difference, whether intrinsic or (:,';:: st
Reading the “could” as a diamond, the thesis becomes this: d:;f

no world . .. wherein two people differ mentally witho‘uc th :
being some physical difference, whether INrinsic  or  extri ‘2"
between Fhem. That is not quite right. We have gratuitousl lim?s’-g
our attention to physical differences between rwo people i1-1 ihen:l

world, and that means ignoring those extrinsic differences that ;35-’

ever arise between people in diff: ' ;
R srent worlds. ([19864], p. 16) -8 Awhere “M” corresponds to “is a mental property” “Fay” to “x possesses

(the property) y” and “P” to “is a physical property”. This appears to
& no weaker than the English.

Lewis allows that the alleged failure of QN with respect to this case
akes little odds, but he suggests that it is more serious with respect
ianother, structurally similar, thesis, the supervenience of laws. The

“Rcadi!?g the ‘could’ as a diamond” £0€s over into my terminolo
supposing that the English is QN-formalizable”. + ‘-"5
There is no doubt that QW can exp

: ress things whi :
expressed in QN. In oo

QW there is explicit quantification over worlds; ;
¥
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“Socrates is human” as “Fa” on the grounds that it offers no analy-
of the concept of humanity.) (31) is far from trivial: there are endless
rpretations upon which it is false.
While we have not yet encountered an ordinary English sentence
étter formalizable in QW than in QN, it is certainly true that
he expressive resources of QW outstrip those of QN. The existence
the predicate constant, “W”, in QW but not QN. is enough to
lish this. (For example, “There are worlds™ is adequately formaliz-
le as QW-valid, but not as QN-valid.) Further, a QW-sentence

thesis is that two worlds could not differ in their laws without also di‘

fering in local qualitative character. Here is the supposed problem wit
QN-formalization:

?F we read the “could” as a diamond, the thesis in question tum
into this: it is not the case that, possibly, two worlds differ in thei
laws without differing in their distribution of local qualitative char<;
acter. That’s trivial — there is no world wherein two worlds do an‘y

thi:lg)‘ At any one world W, there is only the single world W, ([1986
e

“Wn_rld” here is playing two roles which should be kept distinct. On 32) JwWw & VW' (Wuf = Vz @t /@y y =2) > at wGy y = 2)
role is the special one which Lewis is developing and defending in b .
book: a world, in this technical sense, is the sort or thing quantificat
over w_hich will be said to translate English modal idioms. As we might 3
put 1t in our terminology: it is open to the defender of the expressive
advantages of QW to add whatever further constraints he feels are nec
essary to his interpretation rule for “W”. In the technical sense, it i
certainly correct for Lewis to say: “At any one world w, there is‘onl
the single world w”, for on his construction. for all worlds w, the only
world which exists at w is w. I

The other role for “world” is non-technical, and it cannot be take
for granted that any Lewisian thesis holds with respect to it. The non
technical sense is that used in stating the thesis that two worlds could
not differ in their laws without also differing in local qualitaive char
acter. A suitable QN-formalization is:

¢orresponds to an important claim about the structure of worlds (that
ome world contains all possible and actual individuzls), yet has no
gbvious QN-correlate. (Cf. Hazen [1976]; Forbes [1983], pp. 20-1.)

3 Wx(@Fyy=x—o3dyy=2x

ot an adequate formalization, for it corresponds to the trivial claim
at it is possible for all possible existents to exist.

»One way to progress is to introduce a device which will enable
A" to refer back to what would have been actual if the possibility
troduced by “0” were realized. We can achieve this effect in QN by
dexing the operators. [AIX will, by default, be true on an interpreta-
on, i, with respect to a world, w, iff X is true upon i with respect to
he actual world; but if it is indexed and occurs in the scope of an
perator with the same index, [A], X will be true upon an interpreta-
on, i, with respect to any world, w, iff X 1s true upon i with respect
o w, where w is the world introduced, according to the semantics,
y the previous n-indexed operator (cf. Forbes [1985], p. 91, n. 28 for
more accurate specification). Using this device, what corresponds to

31) DVxOVyO{(Gx & Gy) — Fz(Mz & Fxz & —Fyz) — J2(P5
& Hxz & —Hyz)), :

with “G” corresponding to “is a (non-technical) world”, “M” to “is
Iaw‘:: “Fxy”to “x is governed by y”,“P” to “is a local qualitative prop-
erty a‘nd “Hxy” to “x possesses (the property) y”. No doubt a fu
a}iprecmtion of this thesis will require a more detailed understandin
of Whﬁt sort of entity will be assigned to “G” upon an intended inter
p_rctatlon. But (i) one must not assume that these entities are the pos
sible \‘Jvorlds used in giving the semantics for QN; and (i)

formalization can be entirely adequate even if i gives no analysis of
the concepts employed. (One does not criticize the Q-formalization

34) OVx(0Iyy=x—> BEIyy=x.

The interpretation of “[Al," will pick up the variable attached to the
xistential quantifier introduced, by the interpretation rules, in the
interpretation of “0,”.
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would formalize a truth as a falsehood.

£ Lewis proposes that de re modalities address the question not of how
otual objects are in other worlds, but how their counterparts are. A
unterpart of an object, o, at a world is something than Wthh nothing
the world resembles o more closely. To say that Socrates 1‘1’[]ng have
én foolish is to say that some counterpart of Socrates is foolish:
r;mething very like Socrates, or at any rate more like Slncrate:s than
.ything else in its world, is foolish. “Something” quantifies over all
¢tual and possible objects. Using “C” to express the counterpart rela-
ion, (1) is formalized:

These considerations suggest that the framework of QN can
extended to increase expressive power. Two questions remain: wo _
there be any point in making these additions to QN, given the ava'-
ability of QW? And do these additions keep to the spirit, as wcll t
the letter, of the operator account?

The most promising basis for a positive answer to the first question
is that there is a case for saying that QN but not QW can avoid com:
mitting itself to non-actual objects, for example, non-actual worlds. This
view will be considered in §11. -

In answer to the second question, a distinctive feature of quantifi
cation is the possibility of back reference that can be achieved by ass0- 3
ciating quantifiers with variables. If this feature is simply being mirrored?
by indexing, then it looks as if indexed operators are really quantifiers
in all but name. What is certain is that the indexed operators are expli
itly linked, by the envisaged rules of interpretation, to variables ofd
quantification. It is natural to conclude that unless these rules mislead: 3
the indices function as variables. If this conclusion is Justified, then it
would seem that we could also conclude that even the unindexed ope
ators are “really” quantifiers over worlds. The proponent of the su
gestion just mentioned, that QN can avoid commitment to non-actual
entities, will need to speak to this question (see §11).

Ax(Cxa & Fx)

wi;ﬁ-“a" corresponding to “Socrates” and “F”’ to “foolish™. Likewise
Socrates is necessarily human

rmalized

5) Vx(Cxa — Fx).

Because each counterpart determines a world, we have no n?ed to use
the “at w” idiom in these formalizations. We do need to use it in other
9 Counterpart theory ases, for example in the formalization of
Lewis’s quantifier treatment of modal operators is combined with
another distinctive, but theorerically separable, view. He holds (for
reasons we will fiot consider) that nothing exists at more than one
world. If no changes were made in QW, this doctrine would imply
that all de re ascriptions of possibility are false. If Socrates, for example,
exists only in our world, there is no world in which he is foolish: he
1s not foolish at our world, and he does not exist at any other. If we
formalized

6) 9 is a necessary existent
which could become
) Vwawy=a

with “@” corresponding to 9", Le: us call QC the language which
results from adding “C” to QW.

1) Socrates might have been foolish
in the QW style of

2) dw at w(Fa)
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. o . ith “F* - interpart of Socrates and
It has been objected to counterpart theory that it fails to represet he features associated with “F7 must be a counterf

de re modality as about the right “rem” or thing (cf. Kripke [1972);
p- 344n; Plantinga [1974], pp. 115-16; for a criticism, see Hazen [1979))
When we say that Socrates might have been foolish, we mean
speak of Socrates himself, and predicate possible folly of hinf
rather than of someone else who is similar to him. Lewis [19864]
replies, entirely justly, that (3), for example, is about Socrates,
attributes possible folly to him by mean: of saying that he has a foolisl
counterpart. To the counterpart it attributes not possible folly, buf
folly.

Lewis explicitly allows an object in one world to have two co
terparts at another. (If this were not allowed, one might wondet:
whether the counterpart relation differed from identity.) He is coms
mitted to this view by founding the counterpart relation upon ovenlt
similarity. A red circle and a red square are similar in one respect, and
a red circle and a blue circle in another. There is no absolute fact about &
which other things the red circle is more similar to. This feature off
similarity is not exclusive to counterpart theory: it is recorded in the
consistency of such mundane beliefs as “x and y are very alike, and a]so
very different”.

ot of Xenophon.
Lewis replies thar the features which Plantinga has in mind, corre-

ponding to F and G, are only some among the similarities that
obtain between people in different worlds. Perhaps they are fea-
s of appearance, character and life history. But icu: are ways in
vhich Socrates can resemble someone who is very different in appear-
..e etc., for example by having similar genes and simular Parf:utgge_
'-]Ilen we think of Plantinga’s situation, we hold these similarities
‘onstant, and these are what can sustain a suitable counterpart

ation.
Relational possibilities, like

;9) Oxfordé might not have been north of London,

ve a single formalization within QN (0—~Gap) but there are three
ssibilities within QC, depending on which name introduces a coun-

etpart, or whether both do:

#10) Ix(Cxa & - Gxp)
11) 3x(Cxp & —Gax)
12) 3xTyCxa & Cyp & —Gxy).

Lewis can appeal to different respects of similarity to ward off
another objection. Plantinga has claimed that, intuitively, Socrates couls
have been very much like Xenophon actually is, and Xenophon
could have been very much like Socrates actually is. We can envisage §
a situation in which extreme versions of these possibilities both
obtain: a world in which Socrates is just like Xenophon actually i
and Xenophon is just like Socrates actually is. Suppose we make “F”
correspond to some predicate which gives a reasonably comprehensive
- account of Socrates’s features (those that Xenophon would have to
possess to be “just like”™ Socrates), and “G” to some predicate.
which does the same for Xenophon’s features. Then, according to the
objection,

Since the counterpart relation is reflexive, each of the first two entails
the third. When the topic is a relation like “north of ™, which, accord-
g to Lewis, cannot hold between objects at different worlds, the dis-
fions between (10)—(12) correspond to no difference of substance.
This may not be the case when the topic is interworld relations like
non-identity: relations which can in principle hold between objects
hich belong to different worlds.

In QN, identity is a necessary relation, which imples that

8) O(Ca & FB), 13) a=8&%a#p
false upon every QN-interpretation, with respect to every world.

with "o corresponding to “Socrates™ and “B” to “Xenophon”, is true ;
Ine QC-formalization of (13), modelled on (12), is

whereas 2 QC-formalization is false: since counterparts are determined
by similarity, the possessor of the features associated with “G’™ must be

a counterpart of Xenophon and not of Socrates, and the possessor of 14) a=p & IxFy(Cxa & Cyp & x #y).
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Suppose that @ = B and that, as Lewis allows is possible, a |
more than one counterpart at some world: two objects both san
the condition that nothing at that world is more similar to @ thay
they are. Then (14) is true. So there is a conflict between QN anf
Qc. '

Lewis ([1986a], ch. 4.5) holds that the conflict tells in favour of QNi
identity is contingent, in the sense that there are truths of the form a8
(13) and (14). For example, consider a plasac utensils factory. The
various utensils are manufactured by filling moulds with the precur
sors of plastics. The plastic itself is synthesized in the mould, so there
is no gap between a certain lump of plasic coming into being angh
some plastic utensil coming into being. Suppose a bowl made in ¢
way 1s incinerated a few days later, so that both it and the lump of§
plastic are destroyed. At every moment of time, both or neither
bowl and the lump of plastic exist, and when they exist, they do 10 in
the same place, weigh the same, and so forth. This gives us reason
hold that the bowl is the lump of plastic, so the first conjunct of (13)%
1 true. However, it is possible that the factory should have received 4
different order that morning. Suppose the precursors were :lreadyd
divided up into utensil-sized heaps, and that the heap which in f; f
became the bowl was mnstead made into a waste-basket. Suppose thatH
the mould from which the bowl was made went unused that day, bu
was used on the next day to make a bowl (a bowl, say, fulfilling
special order which our actual bowl fulfilled, so we can properly spe
of the bowl). The possibility we are describing appears to be one
which the original bow! and the original lump of plastic both e
but are distinct, the lump of plasic being a different utensil, 2 was
basket, and the Bowl being a different lump of plastic. If so, this
make the second conjunct of (13) true.

In Lewis’s scheme, what makes the waste-basket a counterpart
the original bowl is that it is made out of the same stuff; what make
the other bowl a counterpart of the original bowl is that both fulfll
the same order, were made in the same mould, and were the
bowl to be made by the factory. There are different dimensions -
similaricy, and this is one way in which there can be more than one’d

counterpart.

.i15) (i) Leibniz’s Law: identicals have all their properties in
common. More formally, every instance of the follow-
ing (obrained by replacing “II” by any predicate) is true:
VxVyx = y = ([Ix — Tly)).

(i) Vxllx = x (assumption). ‘

(i) VxVyx =y = (Ux =x — Ux =y)) (from (i), replac-
ing “I1” by “Ux =" (the predicate ascribing the property
of being necessarily identical to x).

(iv) VaVylx =y — Ox =) from (i) and (ii1).

This appears to establish quite generally that identicals are necessarily
tical. (Cf. Barcan [1947]; also Wiggins [1980b], pp. 109-11 and
4-17.)

JIn material added to his [1968], Lewis objects to step (1‘5111): he
es that Leibniz’s Law is correctly applied. He holds, in effect, that
ere is no unequivocal property being necessarily identical to x applica-
now to x, now to y. The justification for this emerges from the
terpart-theoretic representation of (15iii). A necessitated relational
ession, which would be represented in QN as

be QC-formalized in more than one way (just as in the case of
ional possibilities (10)—(12)); one possibility is

pplying this to (i) yields:

18) VaxVy(x =y = (Vz((Czx = z = 2) - V((Czx & C2y) »
= 2)).

does not result from (1) by subsutution of a predicate (the same
on both occurrences) for “Il”. On its first occurrence, “TI¢” (I use
‘to mark the gap in the predicate, the posiion to be filled by a
e or variable) is replaced by

This position might seem incornsistent with Leibniz’s Law, which
be used to mount an argument for cthe necessity of identity, the chi
that there are no truths of the form of (13).

9) Vz(Cz{— =z =2).

n its second occurrence it is replaced by
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20) V2((Cxl & C2'y) = 2 = 2).

t is natural to suppose that, if an area on the spectrum is red, then

ou move a tiny distance in either direction, the area you get to

be red too; but if you move a large distance the area may not be

"1j1 other words, a small difference does not matter to the correct-

of applying “red” but z large difference does. The first fact amounts
what has been called a “tolerance principle”: if two objects differ
autely in shade, then the predicate “red” applies to both or neither.
Fhis principle is in tension with the fact that large differences do make
ifference to whether “red” is applicable, because you can create large
rences out of a number of small differences.

Reasoning that makes this tension maniZest, by delivering an explicit
ntradiction, is called “sorites reasoning”, and the contradiction a
yrites paradox”. In the case of red, we cculd construct a sorites argu-
nt by naming adjacent areas on a spectrum (imagine the spectrum
pread out over a kilometre, and the area strips across it just 1 mil-
ietre wide), oy, @y, . . . &, where @ is a clearly red area, and @, clearly
ge. Using “F” to correspond to “is red” we have:

:Sm‘cc (19) and (20) are distinct, (i11) is not an instance of Leibniz’ L4
Fhls suggests that the argument of (15) cannot be used as a basis fi
rejecting counterpart theory. The defence needs some amplification:
accept the formalization of (16) as (17) we would need tol
convinced that there are no cases in which objects have very fe
counterparts, so that (17) holds even when the objects are not m.'j

essarﬂy RjrciatedA Any qualms on this score can be set o rest by th
formalization

21) Vwat w 3:3y(Cxa & CyB & Rxy).

Thi§ woulFl not affect the point that the application of Leibniz’s La‘-
envisaged in (15) is counterpart-theoretically invalid.

) Coun}t}crpart me?r‘y offers rich expressive possibilities. It arises fron. Foy— Fay
metaphysical position, the view that no object can exist at more} Fo; — Fa,

i 52 : .
han one world. From a strictly logical point of view, it cannot be cri

c;zed, for its syntax and semantics are essentially that of Q. Doubt
a - - - ’ 3
c;ut counterpart theory arise not from logic but from metaphysi
to lovers of desert landscapes, there is no appeal in an ontology whick

lﬂclud S gf‘:!luulcly €xa = :
Sﬂllq but non-a tu] L d n h
e L 4 WO lds an
llla 1tants.

Fa, (by modus ponens from the first two premises, followed by
successive applications to yield)

Fu,.

The conditional premises are licensed by the tolerance principle.
Hﬁng the fact that what 1s orange is not red, we get our contradic-
tion from the hypothesis that —Fa,, which accords with the principle
at a big difference does make a difference to the applicability of
d”.

It seems that strictly analogous reasoning yields a similar paradox in
case of artefact concepts. The two principles that appear to be in

10 Necessity and vagueness

Vagueness gives rise to borderline cases. Think, for example, of a colo
spectrum. There are clear cases of red and clear cases of orange, and in
bf_‘t\VCEI.'.I there are borderline cases: shades which we don’t '"ecgl i’ncl' i
to c]ass:fy_ either as red or as orange. This feature of vagu;:ness ha:n:n
analogue in the case of the possible original constitution of artcf'acts.
There are clear cases of possible differences in a thing’s original parrs'—'

clear cas‘es of impossible differences; and, in between, cases about which:
we don’t know what to say.

2) An artefact could have been constructed out of somewhat dif-
ferent parts from those actually us=d.

‘3)  An arzefact could not have been constructed out of totally dif-
ferent parts from those actually used.
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(3) as it stands is inconsistent with Lewis’s example of the plastic by
which, he says, might have been made today out of one lot of plast
or tomorrow out of a completely different lot. So let us use “parts
stand in for all the relevant features of an artefacts construction:
merely the components but also who (if anyone) ordered it, whe
was made, with what implements, by whom, according to what desig
and so on. It is obvious that it is not possible for there to be an arE
trarily large variaton in these features, consistently with it being .
very same artefact that gets made.

Consider an artifact o, and let “Fy” represent the relevant facts ofig
its actual construction. Let “F” represent a property possessed by any
thing having one part different from anything possessing the proper
represented by “F.;”. Since (2) entails that &, could have had one par
different, we allow that, possibly, F,a,. We also allow that had @ acti
ally possessed Fy, it could have possessed F,. This appears to allow y
to infer that ¢ could have possessed F,. This begins a slippery slope
which will have us in the end saying that @y could have had F,, whc_f

a possessor of F, has no part in common with a possessor of F. This
is inconsistent with (3).

represent the reasoning as sorites reasoning, for sorites reasoning is
; ; : S o
:according to classical principles of reasoning.

not involving the ¢

orbes [1985] has suggested that the relevant reasoning can be rep-
nted in QN as follows:

) OF, 0y
OFICQ} — OFE(TO
onao — 05&0

O-Fn—l% = 0I_:u‘:zll o ) .
- OF0q (by modus ponens, followed by n — 2 similar applications
to yield)

OF, 0.
sm:if ;:1::[{-2];1]2:21. way to formalize the reasoning juse informally pre is gives the reasoning precisely the form of (1) (replacing “F” by
| . OF” throughout). The conclusion formalizes “a;, could have pnsscsseld
[ that is, o could have been made of entiely different parts. I_t is
clear whether this suggestion as it stands does justice to the origi-
reasoning. (5) is, indeed, classically valid, but doubt must ;,lt[t‘ﬂd fhe
"ﬂ1—upun—an~intended interpretation of “OF,¢, — 0F". _At first
¢, it seems that nothing in our intuitions commits us to saying that

hip could have differed 1n criginal construction by two parts, merely
%’:emme we are committed to saying that it could have differed by one.
mllwe believe a conditional like the second premise of (5), 1t will be
‘g?gusc we already accept its consequent. Whereas sorites arguments

4) OF,q
Fiay [ OFzﬂ’u

0F.a, (from the first two premises, and then further applicatio ;
to yield) .
OF, a.

(4) 15 nvalid. Unlike (1), the principle used to detach the conclusion §
1s not modus ponens. To show that i is not a truth-preserving princi
ple, suppose we stipulate that a ship* is something which could have:
been made only out of a set of parts differing in at most one membet
from the set it was actually made of, and further stipulate that a is2
ship*. We will sl hold to the first two premuises. We will hold that ¢
could have been F,, and that if & had been F , then it could have been
F,. But the stipulation ensures that & could not have been F,. (4) faik

ppear (0 have true premuses, the_re _is room Ifor doubt whether th
wure is preserved by the formalization of (3).

For (5) to appear to be sound, we have to think of the condition-
g sustained by something like the following tolerance principle:

“Some theorists treat iterated modus ponens as nvalid, and so construe sorites rea-
ning as invalid: see Goguen [1969], or, for a discussion cleser to present concerns,
arbes [1985], ch. 7, §3.
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6) Small differences in membership of two sets make no diff te}
to the applicability of “a could have been constituted ou

... o them.

¢ transitive, for it is based on the non-transitive relation of simi-
- & '

If this is inteitively acceptable, then (5) genuinely constitutes a so
paradox: it is valid, according tc classical principles, has intuitively,
premises, anc an intuitively false conclusion. Sorites paradoxes aré
to vagueness. The question 1 want to raise is whether in the pre
case the vagaeness attaches to our modal concepts or rather to
artefact concepts. There is a prima facie case for the latter option.

Replace our actual artefact concepts by precise ones, and
paradox disappears. For example, “ship*” is a precise artefact concef
any given ship* could have been made out of just one different pa
but not out of more than one different part. The tolerance princi
(6) will obviously fail for ships*, and so there is no reason to thin
an argument with the form of [5) as sound. There is now no whif
a paradox. A complete explanation of the paradoxes has not alluded
special featurss of modal notions.

In the context of counterpart theory, the paradoxical reasoning
not even get off the ground, as I shall show by formalizing it in Q

Rather than quantifying over counterparts, [ shall assume they
named: & is a counterpart at w, of a (which exists at the actual wo
w*), @ is a counterpart, at ws, of a; (which exists at w,), and so o
Since each g exists at only one world, reference to worlds can be sif
pressed. The argument is simply: :

ﬁ:]ere is an F, such that it is neither clearly the case that qu..(_‘cl\.lld
e been E, nor clearly the case that oy :ould'not have been_ F, th;n

counterpart relation needs to be vag‘ue.lT‘ms presents no 1111111;3 -

philosophical problem, since the similarity rf‘.:léltl‘()l‘l is }faggc.*l \;ve

considering modal claims about the constitution of shlps_, t}le
iterpart relation will have to rule that 'th?re is a sharp step 1;1 t;c
'.Vrity curve: @; and @, are irrclevan.tl_y similar in that they th er by
ily one part, but relevantly dissimilar in that e but r_10t @ is a pos—f
¢onstitution for the ship* @. Hence an appropriate standard °

srity will draw a sharp line between o, and a;.Whe_rt? there 1s
ene;s in the counterpart relation, its source is our anlbltmn to be
dhful to the relevant concepts, like ship as opposed to ship*. It dohes
‘appear that modality n and of itself is the source of the
tieness. ' o \ T
he counterpart relation will mirror the vagueness or precision

noe concepts, but this does not show that the source of the paradoxes
ik ‘ nstitution lies with the expressly modal concepts. On _Lh.e corl-
variations in the counterpart relation are owed to varations in
'F"a"'

e: concepts invoked in the sentences 1t 1 used to interpret. Tl115, n
is not to deny that, elsewhere, the concept of necessity imports

The first premise specifies e actual constitution. The second premis gueness. Non-indicative conditionals are an examp

tells us that z counterpart of o4, ay, is constructed out of slightly difi§
ferent parts. To obtain anything paradoxical, we would need to assur
that o, is a counterpart of a,. Then the conclusion would represent th
claim that o4 could have been constructed out of completely differen
parts. But, of course, we have every reason to suppose that e, is not
counterpart of g, since it is completely unlike og in its constitutio
In short, we have every reason to think that the counterpart relatio

+ Metaphysics

i‘the first four chapters, we managed mostly to steer clear .0{ issues
metaphysics (the theory of being). We touched on_Lhe topic v\_rht‘nél
igdlking about formalizing empty names and descriptions, we pointe



330 5 — Necessity 11 — Metaphysics >
out that certain logical problems would not arise within a Meinongia le 5.7
ontology: one which includes non-existent things. We took no stand ;.
but showed how the same logical problems zre standardly treatei | Common sense Lewis Ersatzism
within a non-Meinongian framework. [f this treatment is adequate P —,
logic does not at this point determine metaphysics; if it is inadequate galism about modality ¥ v iy
logical matters may well be used to setle metaphysical ones, ) j % v

In the present chapter, metaphysical problems have arisen at ever tualism v -

turn, although we have done our best to avoid addressing them. The
tame has come to oring some of the most fundamental ones into

open. My aim is to display the connections between the (supposedl
purely logical) problems we have been discussing, and metaphysica
ones. I make no attempt to resolve the lacter. If modality is a branch

of logic at all, is not one which can be studied in isolation from the

alism about non-actuals

.Quantifierism is the doctrine that ordinary modal idioms are bes;
epresented as quantifications over worlds, fand counterpart thi::nr};hltre
pecial form of quantifierism. Non-actualism is the view ;: 31; t}Lm
: things which are not actual. By contrast, an :u:tuall?t 1|0 sSSihlc
severything 1s actual. A non-actualist can hold that l'lO[]—B.LtLl?l tPD]-eves
orlds are non-actual objects; an actualist who 1n some sense beli ‘

o' non-actual worlds has to give a special account of what this can

nean. o it
1 1 -actua
Non-actualists can differ in their opinion about the non-ac

gs they believe in. Realists about the 1I10n~a|:tual h_o]d l[-];:[ su{;{l;
gs exist and are mind-independent, just like actual things ki e roc

id rivers. Non-realists about the non-actual hold that _thcs‘c: thm%s age
in some way or other mind-dependent: rather than being “out there

' s of our minds. | .
'e‘ege:rr;'; Tr::\tiz;l realism” combines realism about modality, qu?n;—
fierism, non-actualism and realism about the ngx}—ﬂctual. Snmel oc’t?)c
elevant logical space can be described bj_z a d_lagl:am (see tdb;‘ 3. ]
mmon sense combines modal realism with rejection of quanti lt‘IlSTll
for the natural expression of modality 15 by 1d10_ms whllch ;;i[ii;it
Appear to be sentence c(mncctwcs,_and not q‘uannﬁcrsl)lA n a SO i;
“tommon sense affirms that everything that exists actually -ex¥sts, .
ccepts actualism, and the question of realism or some other view

First, realism. You are a realist about a certain subject matter if yo
think chat there really are facts belonging to the subject matter that
are not mere artefacts of our thoughe or language. We are all instine-
tively realists about rocks and rivers: there they ars, and they are whap
they are whether we think about them or not and irrespective of how
we think about them if we do. To the facts about rocks and rivers, thé

mind makes no contribution. We are all instinctively non-realists abo .-
fiction. We do not think that there is a fact, independent of our thought
or language, concerning whether the Red Duchesss pepper was black 72
or white (in Alice Through The Looking-Glass). If there is such a fact, it’

was created by Carroll’s thoughts. If Carroll’s thoughts never turned to
the matter, then there s no fact either way.

Realism about modality is the view that there are modal facts, fact
of the form “necessarily A" and “possibly A”, which are what they are.

-independenty of our thought and language. Being a realist about.
modality involves no further commitment: in particular, it does not. ;
pronounce on whether these facts are properly formalized by QN or
QW or QC or by some yet other language.

David Lewis uses the phrase “modal realism” to describe one par:
ticular brand of realism about modality. On his view, (i) modal facts’;
are real and mind-independent, (i1) they are best represented in Lewis’s:
preferred form of quantfier treatment, viz. counterpart theory, and (i) ;
there “really” are non-actual individuals and worlds. So it is 5 combi-
nation of what I have called realism about modality (i), what T will call
“quantifierism™ (i1), and “non-actualism’ (i11).

: e es not arise.

fespect to non-actuals do | _ _ N

The label for the third view, Ematzism, comes from Lewis []986:1J

Chis is the view, available alike to modal realists and modal anti-
> ) L ) S

alists, that possible worlds and their occupants, even non-actual ones,

i ili tual objects.

are relavely familiar ac ; _ o

One could theoretically combine, without obwvious m.wnmtm;:y,

-'“Being a non-realist about modality with being a non-actualist, but then
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one would be committed to being a non-realist about non-actuals:
one were a realist about non-actuals, then one would believe this
like “there really is a non-actual possible world such that A, and
is so independently of our thought and talk”, and that would coms
one to believing that some sentences of the form “possibly A” are rez
true, independently of our thought and talk. J

How could one fail to be a realist about modality? Kant said thy
experience can tell us how things are, but not that anything must
as it is {cf. Kant [1787], Al; for a criticism, see Kripke [1972], p
351, and [1980], pp. 158—60). This line of thought could ground ;0 .
realism about modality. All there really is in the world is opEn to obse
vation, directly or indirectly. If observation cannot tell us how thi
must be or could be, but only how they actually are, then any neces
sity or possibility we believe in must have its source in us, in our lan
guage, our sensibility or our thought. A traditional favourite, thou
not Kants, identifies the necessary with the “analytic” — that which:
true in virtue of meanings. Supposedly. an example would be “Al
bachelors are unmarried”. That this is necessary is no fact about bach
elors (so the doctrine goes) but about our language. This form of non
realism about modality has the disadvantage of disallowing th
expression of de re modality, since it essentially involves seeing a mod:
expression as taking an entire sentence as its scope: this is the unit of
langnage from which the necessity is said to derive.

Another form of non-realism about modality takes its cue from:
species of non-realism about morality. Should one suppose that mo
values are genuine components of the world, or are they artefacts a
our responses to the world? If one takes the latter view, one might seé
the mora modalities ~ expressed by such sentences as “you must dg':

- this”, “you ought not to do that” — as an attempt to objectify what i
essentially a subjective response, and to warn that one’s own respons
is something one is likely to act upon by approval, disapproval or what
ever. One could extend this view to the modalities we have discussed
in this chapter. The force of “T1A4”, roughly speaking, is to indicate tha
one will not budge on the question of “A™: it’s non-negotiable.”

ention these forms of non-realism about modality not to rec-
pmend them, but only to help clarify what is involved in being a
[ist about modality: rejecting these doctrines.

might seem that the combination of realism about modality and
alism points one towards QN rather than QW or QC as provid-
the proper forms for representing modal 1dioms. One might argue:
W and QC involve quantification over non-actual objects, and 1
ot accept this because I am an actualist. But 1 can accept QN,
use that does not involve quantification over non-actual things.
ity is represented by sentence operators, and not by quantifiers
anything.” This argument is flawed in both its parts. First, there is
ise for saying that one can combine quantifierism with actualism:
combination is ersatzism. Secondly, it is not obvious that QN is
free of non-actuals, because the interpretation rules for QN are
uched in terms involving non-actual worlds and non-actual demzens

iThe ersatzist regards “non-actual” worlds as relatively familiar actual
jects. For example, he might say that “worlds™ are set-theoretic
dbstractions with the capacity for representing things as they are and
as they are not. What we call “non-actual” worlds are actual set-
tetic abstractions which represent things as being other than as they
act are. He might say: “I believe that a so-called non-actual world
actual object, just as a picture is an actual object. It gets called
-actual’ because the situation it purports to represent does not
gst. But the non-actualist thinks that when we say, of a fanciful
cture, that it depicts some state of affairs, there really must exist such
tate of affairs, if not in this world, then in another. That i1s a mistake”
a further question for the ersatzist whether he is a realist or not
lf}_;)ut (ersatz) worlds. That will depend on whether he thinks that sets,
r example, are mind-independent, or the creation of set theorists. This
stion about realism is distinct both from realism about modality and
om realism about non-actuals. It 1s disunct from the latter, since it
ises within a position according to which there are no non-actuals.
s distinct from the former, since the question of realism or non-
“irealism about sets (or whatever one takes worlds to be) is distinct from
the question about the reality or otherwise of the facts that sets
e used to represent: mind-independent sets could represent mind-
ependent modal facts, and mind-dependent sets could represent mind-
independent modal facts. If the inference from “there exist non-

15 " - . .
There are at least two importntly different versions of the approach [ am ca

non-realist. One version does, the other does not, see an account of necessity, moral
or I9gxcal. in terms of subjective responses as showing that our ordinary conception
are in error. For the contrast, see Blackburn [1986b].
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one would be committed to being a non-realist about non-actuals :
one were a realist about non-actuals, then one would believe th
!1ke "Fhere really is a non-actual possible world such that A, and
1530 mde?en_dcmly of our thought and talk”, and that would comm might seem that the combination of realism about modality and
one to believing that some sentences of the form “possibly A” are real ism points one towards QN rather than QW or QC as provid-
true, independently of our thought and talk. b e proper forms for representing modal idioms. One might argue:
HO'“' could one fail to be a realist about modality? Kant said QW and QC involve quantification over non-actual objects, and 1
Cx]?erfenc‘e can tell us how things are, but not that anything must b ot accept this because I am an actualist. But T can ;{:cept QN,
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Ly v pp- 1o .This line of thought could ground no odality is -epresented by sentence operators, and not by quantifiers
rea!““’ ai?Out modg_l:ty, All there really is in the world is open to obse anything” This argument is flawed in both its parts. First, there 1s
vation, directly or indirectly. If observation cannot tell us how thi e for saying that one can combine quantifiecism with actualism:
must be Or,cf)_”id be, but only how they actually are, then any neces combination is ersatzism. Secondly, it is not obvious that QN 1is
oy o posmb:ht_y we believe in must have its source in us, in our lan y free of non-actuals, because the interpretation rules for QN are
guiage, our ,Semll_)“hw or our thought. A traditional favourite, thoug uched in terms involving non-actual worlds and non-actual denizens
not Kant s, identifies the necessary with the “analytic’ — that whichi them.
;;";‘Le‘lzt;":::“ﬂ}?lf;l;ﬁzgl‘rlg;i] iusﬂsosiidly, an ex_ample would be “All§ The ersatzist regards “non—'actual" worlds as relati:rciy famihar ElCtL]f"ll
Tors fig: the doghs ‘ . hecessary 1s no fz}ct about bac jects. For e.)cample, he 1"mght say that _worl-;_ls' are set-theoretic
:calism bout n:::::;;]iig;%)hlj:lt t‘;i““;;}a‘:; language,;['hls_ form ‘of no stractions with the capacity for Tprcsentmg”thmgs as they are and
expression of de e modality, :iince S :";ng_e (-“; dlsalbwmg th as _they are not. Wh_at we call nont—actual fvorldﬂ are actual set-
- e eﬁti‘r(; entence nlaly -'""0‘ V‘;:_ U %100 retic abstmctlgns WthE represent things as being other than as they
Lanigrigie Bom-udich the Receaity is.sgliasl lt'S ;LOP’C. this is the unit of§ act are. He ‘nngh't say: ‘1 b§hevc t.hat a so—callcd.non—actual world
R iodivs formcof cnmasli ;bou[ l 3 l‘eruei( . an actu;tl’ object, just as a picture is an actual object. It gets called
W' o’ aaien: Whui o r-noralitv Sho‘)]; ity takes its cue from actual’ because the situation it purports to represent do_es not
lis dié GEUIS componenis-of tl:l‘ﬁ . “H one SUPI}J]OSC that mo f.t. But th.c nop—actuahst thinks tha.t when we say, of a Fancncul
our responses to the world? If one takes tET (], or are: they arte.facts 0 ?:t‘ure, that it dr.:plcts some state of atEurs, there really must exist sucll
el a4 cxbressed o S]l_lch e latter view, (:116 might se sfate of affairs, 1f n?t in this world, tl"wn in another. Tl1at 15 :l_nustake:.

. thiis", “you ought ot to to that” — :‘ . tiﬁlltcnces 9: ETOIU muast do a further questmrn for the ersatzist whether he is a .reahst or not
exsenily % 54 eetse ivian, il Ato Wf* left to 0"'_}f.'(.tify what out (ersatz) worl_ds, rhat will depend on whther b_e thinks tbat sets,
i sometting one s ikcly lF‘C. '],(jt‘u by :I\n t :iltdgtles OWn Tesponse _r-.e;gmple, are IIll.l'ld-—I‘lldCPf?HdEHt, or the creation of set thenrlslts‘Tlns
ever. One could extend thjq(viewpto tf;e p“c(l};:'. . isapproval or wha.t: question :?bout realism 1s distinct bot}l frgn.i realism about nwdall_ty aur:l
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ge on the question of “A™: it’s non-negotiable.” Jtis distinct from the former, since the question of realism or non-

alism about sets (or whatever one takes worlds to be) is distinct from
question about the reality or otherwise of the facts that sets
ire used to represent: mind-independent sets could represent mind-

imention these forms of non-realism about modality not to rec-
mend them, but only to help clarify what is involved in being a
st about modality: rejecting these doctrines.

15
There are at least two importantly different versions of the approach I am calling

r logical, in terms of subjective responses as showing that our ordinary conceptions ependent modal facts, and mind-dependent sets could represent mind-
ependent modal facts. If the inference from “there exist non-
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actual worlds” to “there exist non-actual things™ is blocked, the ersats
can comnsistently accept all the joys in the worlds.

[ want to look more closely ar the question of whether a
about modality who is also an actualist can simply dispense altoge
with worlds, genuine or ersatz, as the common sense view tries to @
Such a theorist should reject any form of quantifierism, and nail |
flag to QN. But the question arises: what is all this alk of non-ac
worlds and non-actual individuals doing in the metalanguage in whidig
the interpretation rules for QN are couched? How could one embrag
the language, without embracing its semantics? If interpretation rul
specify meanings, then the meaning of “[1” according to QN is world
mvolving. I envisage two possible lines of reply. One 15 to take wh
one might call an “algebraic” view of the semantics for a language. QN
was introduced for logical purposes, that is, for the purpose of for:3
malizing arguments in order ta enable them to be more readily assessed
for validity. You might say that the so-called “semantics” for that |
guage are a mere algebraic abstraction, designed to enable a calculatio;
of whether or not an argument is valid. Worlds can be thought of 58
abstract objects, with no serious connection with thought, so one cay ¥
take any view one likes about them, without any consequences for th
realism one wishes to hold with respect to facts formalizable in QN
In short, as with ersatzism, you accept talk of non-actual worlds, by
deny that this is talk of non-actual objects.

There 1s an analogy with ersatzism, but it is only partial. The
ersatzist | have envisaged is a quantifierist. This combination would aj
least strongly suggest that the theorist thinks that what is actu:
going on when people use modal idioms is that they are quantifying
over (ersatz) worlds: the sets (or whatever) are in some way before the
minds of the users of the language. The common sense theorist
who turns to an algebraic view of semantics to defend his positio:i;l
will deny this. The “worlds” that enter into the semantics are tool
of the linguistic theorist, not objects of thought for the user of the
language. '

The algebraic view of semantics can be illustraced by the truth values
in the semantics given in chapter 2 for the language P. One could say;
the concept of rmuth does not enter into these semantics. The tru
values are just a pair of arbitrary objects (many logicians choose th
numbers 0 and 1, or even the numerals *0” and “1”). The calculation;
of validity simply requires the definition that an argument is valid iff. &

y-interpretation assigning a designated one of these objects to all
premises also assigns that object to the conclusion. The nature of
e objects is irrelevant to ordinary speech, and nor would any
t or non-realist thesis you might have about them have any special
ing on realism or non-realism with respect to the facts that are
_formalizable. | -
quite different, non-algebraic, view of the role of semantics in
gglc has been adopted here. We have said that truth values do connect
ntuiti 1 ! ] ith value true 1s simply
ith - the intuitive notion of truth: having the trut ply

ures of truth, for example: it 1s good to aim at bcl_icving something
with truth value rue, and it is good to reason P-validly because then
bu can never go from truth to falsehood. o —
he other route available to the common sense conllbmauon of non-
tifierism and actualism 1s to claim that the p_usmble \yorld quan-
ifications in the metlanguage for QN owe Ehf]l’ meaning o their
ntence operator counterparts, and 59 are mf)t really quannhe_rs at
In justification of this view, one ﬂllg.ht. ciam}‘, ﬁrit, t‘l:lat there 1s an
uivalence between sentence operator idioms like D. and quanlt‘:‘ﬁ‘—
gations over possible worlds. An equivalence, however, is SY"T'I’C“""h“
lls you either that the sentence operators are really quantifiers (the
“tonclusion of quantifierism) or that the quanafiers are really sentence
operators. Forbes urges us to take the latter course, on the ground that
perators have a certain kind of primacy: they are clt_):scst to our mothﬂcr
ngue, our natural English modal idioms, and it 1s they that cont;lar
¢ meaning upon the quantifiers of the metalanguage, rather than the
ther way about. _ B _ .
A difficulty for this view is that quantifiers in general occur in a
rts of contexts: quantifications over books and rocks and numbers, as
avell as over worlds. The sense of a quanufier must be to some extent
foked by its occurrence in these other non-world _contcxts.Thzs clzisures
that quantifiers do, quite generally, introduce objects, and‘ thus fo Iso
when they quantify over worlds. To see th_c wor]_cl{;—quannﬂcrs of the
etalanguage of QN as not really introducn‘fg ent:‘neiwoulii he. tc‘), see
em as quite separate idioms from our ordmary all :§nd sO]’_llf? {qr
Y and “3"). It 1s open to the semantic the(?nst to stipulate _.h‘at his
ietalanguage quandfiers, used in the semantics Ql QN, arejust ;!t]m
rdinary, object-introducing ones. By contrast, it is of dubmu;{mtc i-
ibility to claim, as Forbes does, that the metalanguage quantifiers are
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mpt to fashion an artificial language in which the notion of valid-

would be more accessible to theory than it is in ordinary English.
like QN, the alleged

Not every kind of semantics for a language with the operator synt i ’ﬂm is the modest aim of introducing a language Q g

i _ _ :
of QN involve quantifiers. Just as one could specify the contributig ircularity” is beside the point.
of “not” by a sentence like

One candidate for a reductive account of modality is that offered
avid Lewis [1986a]. He says that one can say what a possible world
wlthout using any modal notions: a possible world is a sum of (not
essarily actual) objects linked by space—time relations. The explana-

n essentially involves non-actualism. If one found lh(.: cxphnatlm:
bttractive, it might help one overcome the commonsensical appeal of

a special idiom, owing their sense to the operator counterparts in i
object language.

1) A sentence “not-A"is true iff it is not the case that “A” is tri

so one could, arguably, specify the contribution of “[1” or “necessaril
by a sentence like

2) A sentence “[JA” is true iff it is necessarily the case that*
1s true.

"!iographical notes
Whether such semantics will serve thc purpose of defining vahdlty i
another question, and a disputed one.' :

Finally, [ turn to a second more or less metaphysical issue: analysi
Those looking for a reductive explanation, or “analysis”, of what mod;
concepts mean will not have found even the beginnings of one in th
chapter. A reductive explanation of a concept is one any part of whic
you can fully undentand without yet understanding the concept to b
explained. However, to be told that “necessarily A” is true iff “4”
true in all possible worlds is circular, relative to reductive aims, becaus
the account makes free use of the notion of “possible”, and * ‘neces-
sary” and “pessible” are interdefinable: if we already understood “p

sible” we would not need the account, and if we did not understan
the account would be wuseless.

.I.t [1991] (vol. 2, chs 1-3) provides gooc discussions c?[ miost of the Iu.xpics of this
r. For a comprehensive and fairly formal immclm_.-uon to pLxJ;)o§1tltjilal modal
%, see Chellas [1980]; for a formal introduction to prechcatc.moda].lugl.c, see Hughes
éusswe]l [1996]. For a philosophical account of modahLy‘.whml'_l lncludeslboth
fial semantics and arguments for many substan.livc cssentmlt_st claims, see F'orbc‘s
85], and, for critical discussions of this, Mackie [1987] and Edg%ngmn [1988]. Lews’s
famous use of “ways things could have been” as an introduction to p():ﬂll:lc‘worlds
i]] his [1973b], ch. 4.1, p. 84; for criticism, see McGinn [1981]. For Lewiss more
nt view on possible worlds, see Lewis [1986a].

staxonomy (the distinction between indicatives and ['1on—lm‘liczltn.res)t see []udu'm.n‘,

[1984a], Edgington [1991], Bennett [1995]. The earlieslt presentation of .ngms
ory is Lewis [1973a); see also Lewis [1973b], [1979] (reprinted with a postscript m
is [1986b]). For Stalaaker’s theory, see his [1975]; and fo- his response to Lewis’s
ticisms, see, for example, his [1984], ch. 7. For general discussion, see Edgington

It was no part of"our aim at any point to provide a reductive expla-
nation. Exactly the same objection of circularity could be levelled 3
the account of “all” and “V”, if that were supposed to be reductl
We start with English “all”-sentences. We formalize them using
and explain the meaning of “V” by giving an interpretation rule whlc
crucially involves “all”. Were this an exercise in analysis, it would be
unrewardingly circular. It was not such an exercise, but rather ai

. historical source of the accessibility relation is Kripke [1963]. See also Chellas

$0] and Bull and Segerberg [1983].

.t]I,e empiricist tradition, necessity was held b§ de dicto, and Cf.JC,.XLC\'Il.SiVE
ith 'analyticity. For an expression of this view, see Quinton |1963]. For distinctions
en necessary, analytic and apriori see Kripke [1972]. Thesn.e \ec..tures were
omsible for a considerable revival of interest in de re necessity "‘Ihc present
imulation of the contrast between de re and de dicto derives from Forbes

' One aspect of the dispute involves the relationship between truth theoretic:}

semantics (as exemplified in (1) and (2)) and model theoretic semantics — the style

of semantics in terms of interpretations provided throughout this book. CF. Evas
[1976].
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§5
For Quine’s arguments, see his [1953c], [1953d] and [1960] §41. For LE’ll‘lCiSl’Il
Plantinga [1974], App., pp. 222-51, and Linsky [1977], ch. 6; for detailed u:hsn:
see Neale [2000].

56 The project of formalization
For Quine’s version, see his [1960], pp. 148-9. Davidson uses the argument in a n

of places, for example [1967c], pp. 153. The account | follow most closely is
[1981], pp. 210-11. See also Neale [1995).

§7
For discussions of the problems of trans-world identity, see Plantinga [1974], pp. 8
Kaplan [1979], Forbes [1985], esp. chs 3 and 7, Van Inwagen [1985], Fine [1985}"
Lewis [1986a], pp. 210-20. For a discussion of the linguistic theory of necessi
Pap [1958], esp. part I, ch. 7, and Van Fraassen [1977].
§8

See Lewis [1968] ard [1986a]. In the latter, sez pp. 5-20 for the introduction
open-sentence formers, and pp. 199-202 for the case against treating intrinsic pr
ties as relavons. (NB: although I use this to attack the extra argument place theory,
Lewiss book the argument has a different targer) Lewis, in both places, argues|
counterpart theory (see §9). There are two separable questions: whether to adopt
quantifier treatment of modality, and whether to adopt the specific form of guanl

treatment embodied i counterpart theory. See also Hazen [1976], Davies [T
ch. 9, esp. §1, Forbes [1985], pp. 89-95 and Melia [1992].

59 ~
The main texts for counterpart theory are, again, Lewis [1968] and [1986a] See
Mondadori [1983], Forbes [1985], esp. chs 3.4 and 3.5, and App. 3, Ramachan
[1989]. For discussions of contingent identty, see Gibbard [1975], Wiggins [19
and, especially, Forbes [1985].

ogical versus grammatical form

apter 1 1 gave some preliminary mouvations for studying
through the medium of artificial languag:_:s‘ _In subsequent
ters 1 presented some of these languages, inr;hcatmg'how th;y
d:‘be used to formalize arguments expressed in English, _:mcl n
Tases illustrating detailed limitations. We now have to raise_our
from the trees, and try to discern the overall character of the

he main subject of my discussion is the view that formahzing
m;f:nce or argument of a natural language in one of the artificial
ages we have discussed reveals something about the natwre of
natural language, something that would otherwise be apt to remain
en. It is this revelation which justifies the efforts we have expended
rmalizing. Q has been especially favoured by proponents of this
. so it will occupy centre stage.

he revealed must look at least superficially different from the con-
aled, or there could be no revelation. Here are some apparent dif-
es between natural langnage sentences and their formalizatons.

§10
Lewiss remark abou: the non-transitivity of the counterpart relation shows tha
paradox wall not arise im his scheme, but it does not give any details of the seman
mechanisms. For such details, see Forbes [1985), ch. 7. For some current wor
essentlity of ongins, see Robertson [1998),
§11

For Lewiss views, see his [1986a]. See also Forbes [1985], esp. ch. 4, Kripke [1
and esp. [1980] and Chikara [1998). Non-realism about modality is endorsed by,
example, Wittgenstein [1921], Ayer [1936], and, in the form that necessary ruks r
merely human conventions, is famously opposed by Quine [1936]. A new rwist
been given by Blackburn in various writings, e.g. [1986b]. See also: Wright [1986]
[1989], Craig [1985], Hale [1989]. Ersatzism is argued for in Plantinga [1974], ¢
and [1976] (though in this article Plantinga’s target is the view that there are
existent objects, rather than the view that there are non-actual objects). An argn
against ersatzism by Lewis is discussed in Van Inwagen [1986]. For a criticism of
[1973b] argunment for the reality of non-actuals, see McGinn [1981].

Quantifiers: Some English universal (existenual) quanaficanons
_not containing an occurrence of “if” (“and”) are formalized

by a Q-sentence containing “—" ("&”).

Adiectives: English adjectival modification is formalized by

Q-conjunction.

Descriptions: An English sentence of the form “The Fis G
is subject-predicate but its Q-formalization is an existential
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quantification, containing constants like “—" and “=”
correlates are not visible in the English.

revelations are the project’s main contribution to understanding
anguage. i

he tlhf:sglls;l i.% sometimes expressed in the slogan: “Grammatical form
eads as to logical form” (cf. Strawson [1952], p. 51). The slogan may
o'capture the thesis. Using “logical form”, as we are, to mean 2a
¢e in some favoured artificial language, the truth of the slogan
points up the existence of divergences like those noted in
40) The thesis, however, requires the further point that the diver-
are only superficial, for at bottoni the natural sentences have the
s that are so readily visible in their logical forms. The _slogan‘
more justice to the thesis upon a different interpretation of
cal form”, according to which the phrase signifies not a formal-
into some possibly alien language, but the intrinsic logical and
tic properties of the sentence. The thesis is that a natural sen-

4) “Exists” is a predicate in English but must often be matd
by a quantifier in a Q-formalization.

5) Numeral adjectives: An English sentence like “Three mer
at the door” contains neither an existential quantifier norf
identity sign, but its Q-formalization contains “J” and =}

6) Verbs of action: An English sentence like “John wal
subject-predicate but its Q-formalization (on Daﬂdsons
posal) is an existential quantification.

7) Adverbs: Adverbial modification is (on Davidson’s prop
formalized by Q-conjunction.

8) Propositional attitudes: An English sentence like “John bel
that the earth is flat” is a single complex sentence, buf]
Q-formalization (on Davidsons proposal) is two sep A
sentences. :

9) Necessity: “Socrates is necessarily human™ is in Englisfy
necessitated atom, whereas its QN-formalization is the n

sitation of a conditional, containing the extraneous conce
existence.

10) Counterpart theory: “Socrates is necessarily human” j
English a necessitated atom, whereas its QC-formalizatic
a universally quantified conditional, containing the extran,
concept of a counterpart.

messier real.
ppose we are concerned with the motion of real billiard balls on

billiard table. We may find it convenient to make simplifying
fptions: the table is completely flat and frictionless, the balls are
ctly elastic, there is zero resistance from air and baiIZt_:, and so on.
an with justice say that we are still studying the grlgmal concrete
omena through the idealization. Laws statable n terms of thle‘
tion can be applied to the real balls to yield fauly accurate (af
erfect) predictions of their motions. We could at any point achieve
er accuracy by removing some of the simplifying assumptions. No
we would do this until the cost of the additional time taken to
the equations exceeded the benefit of eXtra accuracy, a balance
tiwould depend on idiosyncratic needs and interests. There would
othing sacrosanct about any one idealization, and there would be

The confident classifications of English sentences (e.g. the assertion
an English sentence of the form “The Fis G” is subject-predicate) s
intended to reflect, not a theoretically grounded view, but some:
of “intuition”. The tradition I am describing has it that formalizati
shows many of our intuitive classifications of natural sentences to
incorrect: universal quantifications in English are shown, by forma
tion, to be “really” quantified conditionals, definite description |
tences are shown to be “really” existential quantifications; and so
These facts are concealed from the naive and untrained eye, which
only “grammatical form”, but they are revealed by formalization, 3
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) The logical form (i.e. adequate and deep formalization) of a
sentence of a natural language gives a representation of ifs truth
conditions.

absolutely no temptation whatsoever, on finding, for example, thar
assumption of perfect elasticity yielded adequarely accurate predicti
to infer that the real balls are “really” perfecily elastic. The appm
builds in the acknowledgement that the idealization differs from:

henomena. nosed the following condition of adequacy upon formalization:
p g quacy

malization is adequate iff the recovered sentence or argument
with the original in truth conditions; iff the truth-upon-an-
cd-mterpretatmn conditions of the formalization agree with the
h conditions of the original. This ensures the truth of (11). Some
he most famous claiims about the truth conditions of English
ces, like Russell’s claim about the truth conditions of sentences
mining definite descriptions, have arisen within the context of the
-t of formalization.

) has no exotic consequences for the real logical nature of the
ral language sentences. In general, two sentences may agree in truth
ditions, but in other respects be quite unlike, for example the pair:

The phenomena for logical theory are arguments in a
language, say English, and the theory should pick out their valid
relevant features. An idealization can properly abstract from of
features, for example from the actual mechanisms whereby sp :
truth conditions are expressed. Regarded as idealizations, formaliza
might not capture all the features of English, but they should en
one to give reasonably accurate predictions of the validity of Eng
arguments. A divergence, for example a case in which an mtuit
valid argument in English is formalized as invalid in some artif
language, may simply reflect, what we knew zlready, that the idedl;
ton does not exactly correspond to the phenomena. Alterna ;
1t may lead us to reconsider our inmitive judgement, though a d
gence alone could never be a good reason to abandon sud
judgement.

While one could not reasonably quarrel with this approach to
ity in natural language, it is not one which yields the distinctive th
of the tradition 1 have in mind. The approach would not licens
attribution o English sentences of all the features of the idealizati
For example, to say that “All men are happy” is “really” a quanti
conditional would be as ludicrous as saying that billiard balls are “res
pertectly elastic. '

To understand the traditional conception of logical form, we n
to distinguish varianfs. Let us start by making a very rough distincti

[2) - “Either snow 1s white or it 15 not

) If snow is white it 1s white.

bie identity of the truth conditions gives us no reason to say that (12)
really” a conditional, or that (13) is “really” a disjunction. The fact
natural sentence’s logical form matches the sentence in point of
(-upon-an-interpretation) conditions does not in itself show that
re is any other interesting relation between the two. Sameness of
th conditions is symmetric. It accordingly gives as much reason for
ng that the arrow in a Q-formalization of an English quanafi-
n is not “really” there as for thinking that the English “really” con-
an (invisible) “if ™.

e following strengthening of (11) would introduce an asymmetry:

to be refined in §4, between logical features of a sentence or argume
and semantic features. A prominent logical feature of a sentence wo
be its logical constants, and the pattern of occurrence of the n
logical expressions. Logical features would be those relevant to
ity, or at least formal validity. Semantic features would include log
teatures, but would also include any other features pertaining to
meaning of the sentence and the words which compose it. We can
tinguish two groups of theses abour logical form: those which sp
only to logic, and those which speak also to semantics. [ shall begi
by discussing a series of theses ((11), (14) and (15)) which fall into’
latter category.

14) The logical form of a sentence of a natural language gives a
perspicuous representation of its truth conditions.

use “truth conditions™ in the way exphined in chapter 1.9: the tuth conditions
entence are the actual or possible circumstances m which 1t s or would be true.
, however, another usage, according to which the truth condition (singular) of
ce is ils meaning.
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Perspicuity s normally defined as the co-incidence of mwz_ww- Thi g ] b
semantcs. Io attain the definition, we need to define syntactic . e wcm > 1s not surprising: Q was devised with perspicuity in
J;and my account of the semantics and syntax of Q was guided

semantic categories. Let us say that two expressi i e
ons belon amageEy
P g to the & 7 the wish that it should count as perspicuous. Otherwise, [ might

Syntactic category iff for €very sentence containing one, the _.nm:_ﬁ i i ,w
..... e counted a semantic category for each interpretation rule, cor-

replacing it by the other is 3 meaningful sente =
CE. Mﬁ.ﬂ Tl =
categories include the following: ’ N e &Egm b - _.. yw@:&zm to the thought that members of a semantic category have
qﬁrm same kind of meaning”, but this would have placed “&” and “v”

U MA_.._ Qmﬂnzn semantic categories, even though they are in the same syn-

unary sentence connectives: — e
binary sentence connectives: & v, —3 stid 4> B .-n category. I could also have defined syntactic category differently,

name-letters

l-place predicate-letters
-H_: ip F
2-place predicates (=) and predicate-letters - m-,m ﬂqﬁ in different syntactic categories, but would have eliminated the
1 nection with the idea of a syntactic category as one fixed by sub-

3-place etc.
ﬂom with preservation of meaningfulness. This, in turn, would have
e _- aw 1t z.:n_wmn Ermnrww we could apply the :omo: of syntactic cat-

I.-l

**i.'

L~

& ot m&»snm one syntactic category for each clause in the specification
o wﬂﬁ Q-sentence (4.1.6). This would have placed the sentence con-

-.q. w.r.|.

quantifiers: V, 3

sentences (including sentence-letters)
a1 Lﬂ it to m_.ﬁ_:,r in the Eﬁrmn casual way characteristic of z,.m logical

lllll

. tradition, and in advance of havine. for En lish, the analogue of
Let us AE VY ﬂr_m:” a Sermartic havm%aq.. 15 anﬁﬂguﬁmm_ U% _H.Tp_w mﬂucﬂﬁaﬁm..;ﬁ + NE n_.:mn.ﬂﬁ m_u@ﬁﬁmﬁmﬂo d ..”: m M g, m. | & g T S
fie re n of a Q-sentence.

expressions e¢; and e, belong to the same sen =
2 1antic cate 0 . .
93 are assigned the same kind of entity by the int & Mﬂ 59_,_% . ,?.. alleged example of the non-perspicuity of English is that names
erpre e
r else they are treated by the same kind of inte _uﬁ . st o m.:u ﬁzmnnmma phrases belong to the same syntactic category but dif-
Irpretation En - ‘
virtue 1-2 semantic categories. The semantic difference is fairly uncontro-
M_ ® e first digjunct, al and onYy name-letters belong to o _m_ the mmﬁ_mmcnmm for a name like “Carter” require it Wo refer to a
.mu.—u C M@Hﬁ,mﬁ——u 4
as mm d W nmnwmﬂﬂ &mEnm ey, and ooly they, are :Emﬁzna_ nc_mm man, but this is not so for a quantifier phrase like “no one”
Mighcd members of the domain: likewise all and onl
only sentenc
4 = _ump. : .m sameness of syntactic category is harder to establish, as it requires

to one single semantic categor |
y, since they, and onlv they, a , c
b ) AIC 1 F:m at every possible context. True, both “Clinton is a bachelor”

ably assigned truth values; likewise predicate-letters of any given %mm_ m “No one 1s a bachelor” (1.12.10 and 11) are meaningful, and the

say, 3, belong to a single semantic cat .
egory since they, and ST
are all assiened 1 £ I 5 ¥ only ﬁmm :.amm results from the other by replacing a name by a quantifier phrase.
g set ot triples of members of the domain. The 5€C0
=5

_..m_.__%w tablish that “ =
disjunct is intended to be read in such a way that all gbm_..w mmzﬁa,ﬁ,-._._..m_. -ﬁ to estab at “Chinton” and “no one’ " belong to the same syn
_ .._,..w.w,. & factic category, 1t would be necessary also to consider sentences like

._url.l

"|| "i_-‘.

1'1- 'II-.I

o

#M
' *"‘F#*

_|'_,,' J\‘

T

i maﬁ

H‘

n"i

“wm,n,n-ﬁ ,L'i g ik
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= w,m,qo one ever complains” (cf. Ex. 1.30), “Clinton never complains”,
: = “No one with back ache complains” and many more (cf. Oliver [1999],
: _NmuLc These show decisively that names and quantifier phrases

-
|.|r
B y

connectives count as belonging to a single category, since they, an
only they, are given rules of ; Interpretation which fix a truth valye mo
zun resultant sentence on the basis of the truth values of two 8_?-“ _
ponents. (We could have managed with just the first, more %mﬂm
disjunct in the definition had we required that an Interpretation assi h
n-ary truth functions to each fi-ary connective, and also made 1 mEﬁ
able assignment of kinds of functional entity to the quantifiers.) wﬂ.
A _mnwgmm 1S perspicuous iff its semantic and syntactic nmﬁmom
comncide; that is, iff for Ay syntactic category there is a semantic. otie:
containing just the same things; and vice versa. Q comes out a5 _wm_b,__wh.

mm

mw@ not belong to the same syntactic category by the criterion under
m_nﬁ%azos
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of an artificial language like Q 1s a sentence of a perspicuous
ge, whereas its equivalent in a natural language is not. However,
s'no inference from this to some more exotic thesis, expressible
 remarks as that English universal quantifications are really uni-
lly quantified conditionals. Given that English is not perspicuous,
must be some vital difference between the way in which an
sh sentence and its formalization present their truth conditions.
d, there would be something paradoxical in the assertion that
features of the artificial languages which make the formulation
¢s of proof and interpretation relatively easy are really present in
ﬁglish sentences, for which the formulation of such rules is hard
possible.

/e get closer to what many people have had in mind by the idea
flogical form in the following strengthening of (14):

For a more promising example of sameness of syntactic cate
with difference of semantic category we might turn to names
“Carter” and definite descriptions like “The current US Presid:
The semantic difference is, in the first mstance, that “Carter” is s¢
tically simple, whereas definite descriptions are semantically comy
If a view considered in chapter 4.12 is correct, the semantic d1
ences are considerably more far-reaching, surfacing (in the appam.
this book) as the suitability of names, but the unsuitability of dese
tions, for formalization by a name-letter. Sameness of syntactic caté
may imtially look more promising than with names and quan
phrases, but in the end it too, proves impossible to establish: “No ._r::
ever told a lie”, but not “No the current US President ever told 1t
“The remarkable and talented Carter addressed the Senate”, but
“The remarkable and talented the current US President addressedi
Senate”; and many others (cf. Oliver [1999], pp. 253—4). One is fo
to conclude that, at least on this account of syntactic category;

logical form tradition has been too quick to brand English as §
perspicuous.

" The logical form of a sentence of a natural language gives
a perspicuous and systematic representation of irs rtruth
conditions.

The motivation for the branding is that perspicuity is conn
with two features prized by logicians. One can fairly easily devise;j
of proof for a language _only if it 1s perspicuous; these rules, state
terms of the physical make-up of sentences, would specify patte
derivations of sentences from others in a way which mirrors validif
Tte other prized feature is that one can fairly easily devise rules cjl
pretation for a language only if it is perspicuous; these rules would-:_;
to sentences specified in terms of their physical make-up, delivering}
each a truth (~upon-an-interpretation) condition. For languages like
we possess rules of ‘both kinds; we do not possess comprehensive
of either kind for English. Although it clearly does not follow!
English is not perspicuous, the difficulty of devising such rules!
English has, | suspect, encouraged this conclusion. In order to cont
our exploration of the logical form tradition, we will need at Ieast-i:_ ;
visionally to accept the non-perspicuity of natural linguages.

snotion of a systematic representation, which will be refined in §6

w, 1s linked to the notion of compositional semantics. The rough idea
ollows. The meaning of a sentence is determined by the mean-
f the words of which it 15 composed, and by their manner of
osition. Compositional semantics for a language will specify word
ngs, and the semantic import of modes of composition, in such
ithat, from these specifications, the meaning of any sentence in
nguage can be derived. As with meaning, so with truth condi-
etting aside ambiguity, a word makes the same contribution to
th conditions of any sentence in which 1t occurs, and a com-
onal semantcs will specify this contribution. A systemaric repre-
ion of truth conditions, alluded to in (15), is a representation
i the perspective of a compositional semantics. On this view, a
ence’s logical form will contribute to an understanding of how the
1 the sentence contribute systematically to the truth conditions

esis (15) offers an important aspiration. However, 1t 15 at first
hard to see how its achievement would be consistent with some
) e specific classical claims about logical form. For example, on
Given this provisional acceptance, thesis (14) specifies a rel

ace of it, one who aspires to give a systematic representation of
which, unlike sameness of truth conditions, is not Symumerric: a §

struth conditions of universal quantifications in English should not
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pretend that such quantifications standardly contain an expression
conditionality. :

[ return to thesis (15) in §6. (15). in common with its weake
decessors, (11) and (14), concerned semantic features. I now wan
introduce two theses relating specifically to logical features:

irst, a historical correction. The language of logical forms that
el had in mind was not Q, but the richer language of Prindpia
ematica. The language of logical forms that Wittgenstein had in
was also not Q, but a language that at least superficially seems
ich. The differences between them, and between them and Q, had

by both philosophers.”

16) If an argument in natural language is adequately formaliz
t us see how this Tractarian vision would view a very simple case.

as valid, then it is formally valid.

17) The formalization of a natural sentence renders the prop
tion 1t expresses accessible to formal deductive manipulation

(16), which I discuss more fully in §2, does not entail that the natu
of the features responsible for formal validity is ntrinsically characte
ized by the logical form. For example, the Q-validity of the fo - e —iG
ization of, say, “All men are mortal, Socratzs is a man, therefore Socrat g oot
is mortal” assures us, according to (16), that the argument s for na
valid, but gives us no assurance that it is valid in virtue of having
quantified conditional as its first premise. The English will ha
formal feature corresponding to being a universally quantified co
tional, but (16) makes no commitment to the intrinsic nature of,
feature. Such a position requires that ore have a standard of fo
validity independent of formalization. This question is discussed in
The notion of deductive manipulation, required by (17), is disc
in §3.

In the next section, [ look briefly at a very ambitious version of ¢
thesis of the revealingness of logical forms.

-

g corresponding to “Tom”, “F” to “is a bachelor” and “G” to
married”. However, the Tractarian view has it that we have over-
sked some hidden structure in the English. We can reveal it, and at
same time show (1) to be formally valid, by the formalization

) Fa & —-Geo; ~Ga

h correspondences as before except that “F’ now corresponds to "
;m" The formalization depends upon the analysis of “is a bache-
as “is a2 man and is not married”.

3‘ counts as an adequate formalization of (1) by the standards pre-
Dusly given, and nothing we have so far said gives grounds for object-
g to it. These standards are consistent with intuitively more
ceeptable proposals. In general, if an argument A; C is valid, our
rent standard of adequacy counts as adequate a formalization “p &
” For if A entails C, then “A” and “A & C” have the same truth
ditions. In this sense it is trivial that all validity can be represented
ormal validity, and the maxim of formalizing in such a way as to

2 Analysis and the Tractarian vision

Russell toyed with the idea, and Wittgenstein embraced it in the.
tatus, that all validity is formal validity: indeed, is validity in virtue:
Q-logical form. Contrary appearances are to be explained by the f;
that our language is not fully analysed. Analysis would reveal all vali
ity as tormal. If we find a valid argument that apparently does
formalize as Q-valid, this shows that there is some defect in our fb
malization: we have not uncovered enough logical structure, we
not carried analysis far enough.

The Tractarian dream was dreamed before the notion of completeness for logical
ems was available. No doubt the incompleteness of second order logic would have
ected Russell’s version of the dream. (A consequence of incompleteness is that some
d sentences would be formalized by unprovable ones.)
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maximize the amount of vahdity thar can be represented migl
to no more than this trivial result.

Russell always had doubts about the possibility of representi
validity as formal, and although Wittgenstein explicitly affirmeg
position in the Tactatus, he explicidy retracted it later. For bof
them, the decisive factor was that the vision was unrealizable bee
there are valid arguments which no amount of analysis can repee
as formally valid. They were both influenced by the case of colg
ncompatibilities. Thus the valid argument '

iithe meaning of “knows”. This does not even begin to look
belaim about logical form. By contrast, Davidson’s account of
itional atticudss rules that the logical form of “S knows that

FoB, p

‘Fxy” corresponding to “x knows y”, “a” to “S”, “B” to "t_h;u""
p" to “A”). This does not even begin to look like an analysis of
pedge. There is no attempt, in the logical form, to avoid ic word
", Davidson’s thought is that we must first get the logical form
iioht, leaving analysis as a separate issue. o

ussell and Wittgenstein would not have been moved by this dis-
n.In the relevznt period, both philosophers were primarily inter-
in thought or judgement rather than in language. For them, th_e
ture revealed by logical form is the scructure of thought, and this
is so often hidden by natural language. Revealing the thought.
d by the premise of (1) as a conjunction is part and pan‘e:; of
ry same enterprise as revealing the thought expressed by “All
e happy” as a quantified conditional. Once you become h;‘:‘rd—
, or even rejoice 1n, the marked differences between the logical
ure of thought and the grammatical scructure of natural language,
sort of difference is likely to seem much like another. Language

4) This is red (all over), so it is not blue (all over)

cannot be represented as formally valid, however one analyses
might try analysing “red” as “not yellow and not blue and not:
But first, it is doubtful whether the analysis can be brought to 3°
clusion, and secondly it would involve treating “yellow” etc. as priy
tive (not to be analysed) and a similar valid argument could be §
using just these primitives.’

Contemporary opinion would reject the Tractarian vision nof
for this kind of reason, but also on the grounds that it fails to disgy
guish between a clhim about logical form and a claim about ang
Davidson, among others, has emphasized the distinction ([1967a
31E; [1970a)). If it can be made good, it puts a curb on the Tracti
vision. Something like (3) would be said to be unsatisfactory asa
form of (1) even if satisfactory as an analysis.

The distinction between analysis and form is quite intuitive,

example, a traditional “analysis of knowledge” might start off on
such as these:

=

nses complex structures in various ways: hiding the conjllmcri_on
“present in the thought expressed by (1) is no different in kind
‘hiding the conditionality really present in the tho_ught_ expres_scd
fAll men are happy”. In both cases. it is the job of “philosophical
€” to reveal what is hidden.

dson’s own basis for the distinction between analysis and logical

5) S knows thar A4 iff ‘depends upon considerations rather foreign to the discussion

M 4 far, considenations which will be introduced in §6 below. In
(1) S believes that A4 remainder of this section, I want to consider whether a2 well-
(ii1)

ded curb on the Tractarian vision can emerge from the kind of
ective we have adopted. In particular, the fact that (3) counts as
guate by our present standards may seem to constitute a criticism
hese standards. The view for which 1 shall argue is that curbing
Tractarian vision on the basis of ideas we have already to hand is
sible only by disqualifying, as inadequate, some standardly accepted
ermalizations of English.

The rule of the game is that you do not re-use the word “know
the numbered clauses after the “iff”. The clauses thus in some

It 1s presupposed that an expression has its analysis once and for all. Otherwise,;

second point could be evaded by proposing different sees of primitives for diff§
cases.
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One way to motivate the distinction between logical form
analysis is to say that the logical form of a sentence should specify
logical constants, and the way in which they relate to the pattern:
occurrence of the non-logical expressions. Analysis, by contrast, sho
concern the contribution to meaning of some expression, ides
providing a more complex equivalent expression built up out
unanalysable primitives. This simple-minded idea could be imp
mented by the following constraint upon formalizations: :

itmalizations. The only available conception is that already offered in
ter 1.10: an argument is formally valid iff its validity turns only

the meanings of the logical constants it contains and upon the
tern of occurrence of the non-logical expressions. On this definition,

) This is a red house, so this is a house

formally valid. Hence, by (1.16), it should not be adequately for-
zable as valid, and the only way to secure this result would appear
be the adoption of (7).

{7) is one way in which one could give a criterion for the differ-
‘between logical form and analysis, and thus limit the Tractarian
m. The motivation is coherent, but is far from doing justice to
itious theses about logical form. Is there an alternative criterion?
e might prefer to think along the following lines. Logic, and thus
lization, must have no truck with non-logical expressions. These
be recognized as contributing only through the pattern of their
urrence, and not through their specific meaning. Hence a formal-
on should not, as (3) does, introduce a predicate-letter (in this case
} which, according to the correspondence scheme, corresponds to
xpression (“is a man”) which does not occur in the sentence to
rmalized. Let us call a generalization of this condition the “corre-
dence requirement”. It rules that if the correspondence scheme asso-
d with a formalization has it that, say, “F" corresponds to “.. "
ii that actual expression, “. . ., must occur in the sentence of natural
giage which is formalized. This requirement is clearly not met by
relative to (1): the correspondence scheme mentions “is a man”,
ich does not occur in (1). Yet the requirement would seem more
ral than (7), since it allows modes of composition in English to be
esented as the application of Q-constants.

The correspondence requirement must be understood with some
enerosity if all its liberality is to be reaped. For example, the spirit of
equirement should allow the conjunctive formalization of adjec-
1 modification. Yet in a standard Q-formalization of (8) as

7) A formalization is adequate only if each of its logical con

is matched by a single English expression making the same ¢
tribution to truth conditions.

On this view, formahzation effects only notational changes, so far
the logical constants are concerned.

(7) corresponds to a deeply unambitious conception of logical fo
The logical form of a sentence is given by how its logical co
occur, and the pattern of occurrence of the non-logical expression
An artificial language would be just a convenient way of schematz
the non-logical expressions, rather as we did in chapter 1, and provi
ing a usefully standardized notation for the logical constants. The i
of an artificial language would not essentially enter into the acco
of the nature of logical form.

Although (7) would rule that formalizations like (3) of (1)
inadequate, since they introduce constants (in this case “&”) having
corresponding expression in the English, it would play havoc with 8
ditional practice in fqrmaliz;ntion. Enghsh universal guantfication
could not be formalized by universally quantified conditionals sin
that would involve importing a constant (“—”) to which th
corresponded no English expression; similarly for English existenti
quantifications. Adjectival and adverbial modification could not be o
malized by the conjunctive method. Necessitated atoms could not'.
formalized in QN. This narrow and unambitious view appears to:h
required, if one is to hold to the thesis (1.16):

If an argument in natural language is adequately formalizable: 9) Fa & Go; Ga
valid, then it 1s formally valid.
find ourselves saying that “F corresponds to “is red”, whereas
it expression does not literally occur in the premise of (8). While
e difference is important for a detailed understanding of the work-

If such a thesis 1s not to be wivial, it requires a conception of fo
validity that applies directly to English without any detour throug
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ings of natural language, let us agree to interpret the correspar
ence requirement in such a way that such differences willd
count.

With this rather vague liberalization, the correspondence reg
ment comes closer than (7) to the traditional view, in that it 2
the standard formalizations of sentences containing, for exam
adjectival modification and quantifiers. It rules out a few of the
formalizations proposed in this book, but there is in addition at
one major category of formalizations which it brings under suspic
Davidson’s treatment of verbs of action and some of their ad
Consider, for example, the formalization of 2

10) Shem kicked Shaum

4as

11) dx(Fx & Gax & Hxp) ggmprehensive grasp of the activities of the logician requires under-
ing the notion of proof. In addition to its intrinsic impor-
. and its connection with certain traditional aspiratons n logic, 1t

‘role to play in giving an account of what it 15 to be a logical

with “F” corresponding to “is a kick”, “Gxy” to “x kicked y”, “Hill
to “x was received by y”, “e” to “Shem™ and “f” to “*Shaum”. Perhs
our vague hberalization of the correspondence requirement allows
(10) contains something close enough to “is a kick” (viz. “kicked
and also contins something close enough to “x kicked y” where
position marked by y 1s supposed to be occupied by an exp
standing not for a person or a rock but for a kick. But the liber:
tion cannot allow that (10) contains an expression close enoug
“was received by”. Either the tradition or else the corresponden

ant.

entioned in chapter 1 that a traditional logical aspiration has been
mechanization of inference. Where there is disagreement about
¢ follows from what, it would be good to feed premises and con-
611 into a calculating engine, and wait for the computation of a
dict. Such an engine has to be fed sentences. It cannot be fed propo-

requirement is at fawde. ment in a language in which the validity-relevant features cor-

The correspondence requirement is clearly violated by QW respond conveniently to the physical make-up of the sentences, for it
QC.* On our current understanding of what is to count zs z lo '
constant, furnished by the list in chapter 1.11, the predicates “W”
“C” of these languages are not logical constants. Hence they are n@
logical expressions, yet the English expressions to which they cél
respond (““is a world”, “is a counterpart of . .. in. . ) do not occ
the natural language sentences.

e to be sensitive. The mechanical aspiration thus provides a
Btivation for creating perspicuous artificial languages.

e saw in chapter 4.14 that this aspiration cannot be satisfied in
with respect to a language as rich as Q, for there is demonstrably
decision procedure for Q. This fact has added to the importance
1e notion of proof. For it is demonstrably the case for Q that there
systems of proof in which, if an argument is valid, a proof will be
d for it in a finite number of steps. This does not add up to a
sion procedure because if following the system has not resulted in

Even one who accepted the correspondence requirement need not be worried! :
this fact. Those who have done so much fruitful work or: lainguages like QW and
would have no cause for alarm if some of the results were to get classified s G
tributing to analysis rather than logical form.
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a proof of a certain conclusion after a million or ten million steps, y or “—" the elimination rule is straightforward:
do not know whether this is because a few or a million more s
are needed or because the argument under test js invalid.

There are various different kinds of rules of proof, but I shall g
a sketch of a system of natural deduction. A reader warnting to becon
proficient in using natural deduction must look clsewhere (for examp
to Lemumon [1965]), and one already proficient could skip to §4.

Confining our attention just to propositional logic, a standard syste
of natural deduction associates with each sentence connective
kinds of rules of proof introduction rules, which specify from wh
premises one can derive a P-sentence dominated by the connectiy
and elimination rules, which specify what conclusions one can deri
from premises containing a P-sentence dominated by the connectis
The intuitive idea behind the introduction rule for “&” is that from
pair of sentences as premises you can infer their conjunction. For
elimination rule, the idea is that from a conjunction you can ink
either conjunct. In setting out a full SYStem, it is easiest to express thes
ideas in a slightly more complicated way. Using “T"™ and “A” to stan
for (possibly empty) sets of sentences, and a horizontal line to expres:
that from what is above one can derive what is below, we write the
rules as follows:

B f —— then —,

The introduction rule is based on reductio ad absurdum style argument,

or example:

' if L then —
T.“"l[. i Y& =Y -

hls rule tells you that if you can derive a contr‘adi(tion from a sen-
nce X together with zero or more other premises I', then you can
erive =X from I ‘ )
n addition to the rules for each connective, the system also requites
teral structural rules. All the rules mentioned so far are ]1y.p0thct1—
c;I.Th'cy tell you that if such-and-such is derivablf:. then so 1s smm.}]
¥thing else. But unless there is at least one catcgmr‘lcal ru]c,_ there wil
e no categorical facts of derivability. The categorical rule is

. | G T |y

&E: f —— then — and —

X&Y X v |

sometimes called, perhaps misleadingly, the rule of assumptions. Tl?e

nly way in which derivations can get going is by one or more appli-
_aations of A.

and

' icati 3 rule : standard
r L A roa To illustrate an application of these rules, let us_adopt a mnb :
e }_ nd -i'_ then X&Y onvention. We will write sentences on numbered lines, the numbers

nclosed in parentheses. To the left of the line ill.ll]'lbel.‘, we will llldl—_
ate, by numbers, not enclosed in parentheses, the' line m,unbcl":l of
asumptions’: sentences introduced into the proof byhA and used as
remises at some point, possibly remote, in the del’l\'atl()l'_l of the sen-
tence on the line. To the right we cite the rule to which appeal is
made in writing the line:

(Here “U” represents set-theoretic union: I U A is the set of all thy
sentences belonging to T or to A.) The elimination rule, &E, tells you
that if X & Y is derivable from [, then each conjunct is also derivable
from I'. The introduction rule, &1, tells you that if X is derivable from
I"and Y from A, then the conjunction can be derived from the premises
obtained by adding I' to A. “Derivable” in these contexts is not sups
posed to have any independent meaning. Rather, its meaning is to be
fixed by the specification of the rules of proof for all the connectives,

1 (1) p&—=p A
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In the application of —I on line (2), T has no members, and the ;
stance of Y & =Y is p & — p. No number occurs to the leff
Ly " Y it

(2)”, since any number appearing there should refer o 2 mempy
of T.

The system is completed by associating each connective with sy
able introduction and elimination rules, '

hort, “Fp” and *“ Ep” are equivalent, and there are rules for Q rela-
to which “q"” and “ o™ are also equivalent. For this result to have
ficance, it 1s obviously important that the two relations be defined
erent ways. In the standard terminology, “tp” 1s defined purely
tically whereas “ kp” is defined semantically.®

“hypothesis is that there is no way of devising rules of proof for
ish that would come anywhere near being both sound and com-
'relative to our intuitive semantics. So if you want to be able to
nnize inference along the lines of rules of proof, it helps to trans-
- English into some language for which there are rules of proof:
The motivation for the rules is to reflect valid patterns of reaso would be an example of such a language. This hypothesis is, in effect,
mg, but in the statement of the rules there is no mention of validi |
truth or any other “semantic” notion. Whether or not something 15
correct application of a rule can be determined Just by inspecting 4
shapes of the sentences. Mechanical testing can determine whether
not a rule has been correctly applied. The rules fix the extension ¢
relation of derivability, which can be written “Fp”. Thus our little pro
above established that

[he formalization of a natural sentence renders the proposition it
xpresses accessible to formal deductive manipulations.

claim can be understood in a way upon which it is true. However,
loes nothing to establish an ambitious thesis according to which
semantic mechanisms of a formalization are the very ones at work
the natural sentence. By using a quantified conditional to express
¢ proposition expressed in English by a quantfication, you may be
le to use rules of proof to prove some conclusion; bur this does not
in to show that the English sentence is really itself a quantified
nditional. It shows at most that it has the same truth (upon-an-
tended-interpretation) conditions as such a conditional, but these
uth conditions may be expressed by quite different mechanisms.

1) !*'p _l(P & —1p),

in other words, that —(p & —p) is derivable by the rules relating to B
on the basis of no assumptions. ;

How is “kp” related to “Fp”? We shall say that for a language,
any system of rules of proof, z, for L, and any semantics, g, for
in terms of which validity is defined, r is complete with respect to g4

2) if TEX then TI}.X;
Formal and structural validity
and that 7 is sound with respect to o iff I
graditional view is that the logical form of a sentence shows how
3) if THX then TEX primitive expressions are organized so as to engender its overall

There are standard systems of natural deduction which are both souii The contrast 1s not as clear as it might appear. Using the word “truth” in a defini-

and complete with respect to the semantics we gave for P, so, u
“Fp"” to relate to such a system,

on does not automatically render it semantic, and the “semantic” features ascribed by
ferpretation rules are identified on the basis of purely syntactic features, the shapes
of the sentences. The algebraic view of semantics mentioned in chapter 5.11 detaches
mantics from the ordinary notions of truth etc, so could be regarded as belonging

4) TI'tpX if ThX 1 syntax, yet it mentions no rules of proof. Equally, if in stating rules of proof you
tad the horizontal line as showing that what is below follows from what is above, you
ae viewing the rules in a semantic light
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 to its semantic structure: due only to the scmant%c FEEgTLES to
ich its elements belong, and not to the special contribution the ele-
ts make within their categories. .
{ there were no restrictions on the categorial scmal.mcs, the_n any
stence whatsoever would count as structurally \fEl]-ldl (relative to
me semantics or other). For example, we might subdivide the cate-
ry of one-place predicates into three as follows: (a) those to each ?f
ith the set of all and only bachelors is assigned; ':b)_ those to }Cm‘h
logical constants, whereas the conception Evans articulates is ong which the set of all and only 1_111mag-1ed persons is aslmgnllcdl;t(t-z)fl‘ 1;15i
which validity depends upon no such specific contribution: the val hich any other set of objects is assigned. In the bg ‘
ity is purely structural.  regorization

Evans’s starting point is the notion of a categorial semantics: a sem;
tic theory having a number of semantic categories, each primity
expression being assigned to just one category. Members of the sif
category are assigned the same kind of entity by the semantics.
an n-place predicate might be assigned a set of n-tuples; an n-plag
sentence connective an n-ary truth function (i.e. a function from
tuples of truth values to a truth value); and so on. Roughly speakin
a structurally valid inference is one whose validity 15 independent
the particular assignments that are made within the semantic categori
but which is wholly dependent on the pattern of the categories in
argument. For example, it“is arguable that

meaning: logical form displays semantic structure. One way in wi
this thought arises is as follows: formal validity is validity purely
virtue of structure, abstracted from content. However, Gareth Evans
argued, 1 think entirely convincingly, that it is possible to disting
coherent and important notion of validity in virtue of semantic st
ture (structural validity) which contrasts sharply with the traditi
notion of formal validity. The main point of contrst is that for;
validity turns on the specific contribution — the “content” — of

.structUta]ly valid, since any argument whose premise consists of a
dme followed by an (a)-type one-place predicate and whose con_clu-
on consists of that name followed by a (b)-type one-place predicate
valid.

-onstrai ~gorial semantics:
vans places the followed constraint upon categorial ser

‘We will construct a new category out of an older and more com-
prehensive category only when we can make an assignment to
‘members of the new category which provides a different explanatm.n
for the behaviour which members of the new category had in
common with the old, the provision of which explanation wt:uld
show that the apparent unity in the behaviour (,}f members o{ the
old category was deceptive, concealing deep differences 1 func-
ioning. ([1976], p. 64)

1) John is a large man, so John is man

is structurally valid. Imagine a categorial semantics which treats “Joh
as belonging to the category of names, marked by the fact that to ea
member of the category the semantics assigns a member of the domain;
which treats “man™ as belonging to the category of 1-place predicat
‘marked by the fact that to each member of the category the seman
tics assigns a set of members of the domain; and which treats “larg
as belonging to the category of extensional adjectives, marked by ¢
fact that to each member of the categery the semantics assigns a fung:
tion from a set (the set associated with the one-place predicate
which the adjective applies) to a subset of that set. Relative to th
semantics, (1) is structurally valid, since any argument whose premis
consists of a name followed by an extensional adjective followed by
one-place predicate, and whose conclusion consists of that name fo
lowed by that one-place predicate, is valid. The validity of (1) is th

'semantics which makes the envisaged threefold division among cne-
lace predicates will not meet this constraint. B‘y contrast, here 1_5 a
utative case in which a division would be Just:ﬁea.i. Imag_me a lan-
ge containing both names and definite descriptions of tllle form
he so-and-so”, and a semantic theory which lumps them into the
gle category of “singular terms”. The theory assigns members of tbe
domain to some (perhaps all) names and some (pcrh:-.p.s all) definite
escriptions. Some inferential bchaviowtl_r Is common to smgulgr 'tcu?s.
or example, there is a valid pattern of inference ['rc?m a premise .1ppl y-
g to a singular term a predicate, F, to a conclusion which says that
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not all instances of this structure, permuting just within the

there is at least one F. Now 1magine a new semantic theory w
ified categories, are valid; for example:

proposes a division of the category of terms, separating names fro
d!cscn‘pt;ons, treating names as before, and associating with “the” 2 fi
tion from pairs of sets to truth values: the function takes the value e
iff the first set in the pair has a unique member and that mem
belongs to the second. The new semantic theory gives a new exp!
nation of the inferential behaviour common o singular terms, In
case mentioned, there are two explanations, one for the case n whig
the premise contains a name, patterned on the explanation provid
by the old theory, and another for the case in which the premise co
tains a definite description. In the second case, the explanation aliud
to two assignments, that to “the” and that to “F”, whereas the o
theory alluded to a single assignment to “the F”. This surely satish
hjv:ms’s condition that the new theory’s division of the category o
singular terms shows “that the apparent umity in the behaviour
members of the old category was deceptive, concealing deep diffa
ences in functioning”.

In our earier listing of the semantic categories of Q, the 2-pl;
.?onnf:ctives were bundled into a single category, and this categoriza
tion 15 justified by Evans’s test. The only inferential behaviour commo
to all of them is the substitution of equivalents, which can be rep.
sented in the following scheme:

PY &P

he notion of a structurally valid argument corresponds to the idea
- there are some arguments which are valid, not in wvirtue of the
ecific meanings of their expressions, but rather in virtue of the way
which the sentences are constructed. Though formal validity is
ietimes thought to answer to this intuitive idea, it does not, for
validity is validity partly in virtue of the specific meanings of
favoured expressions, the logical constants, and if this idea is to
e importance there has to be a deep reason for selecting some
tessions rather than others as the logical constants.

n Evans’s view, a sentence’s semantic structure will be represented
pa sequence of categories. A Q-formalization will not constitute such
representation. If you looked to Q-logical form to give answers about
antic structure you would, arguably, get wrong answers. You would
fer that English quantifiers are unary, whereas the evidence is that
are binary. You would infer that English universal generalizations
ntain an expression belonging to the category of two-place sentence
ectives, whereas they do not. You would infer that adjectives
ong to the same category as predicates, being associated with a set
 sequences, whereas the category they really belong to is of expres-
ons assigned functions from sets to subsets.

nstances of adjecuval detachment (for example (2.8): This is a red
ouse, so this is a house) and instances of explicit conjunction elimi-
tion (on the pattern of (4)) both suggest patterns of validity. Evans’s
insight is that the pattern of adjecuval detachment abstracts from the
eaning of any specific expression, whereas the pattern of conjunc-

3) lfor any 2-place connective, ¢, any interpretation, i, if i(Y)
i(Z) then i(X ¢ Y) = i(X ¢ Z) and i(Y¢ X)=iZ ¢ X).

Speatfication of the different truth functions expressed by the three
2-place sentence connéctives of Q gives no new explanation of this:
common behaviour. The explanation stll resides simply in the fact tha
the connectives express some truth function or other. No further sub
division of the semantic category of 2-place connectives is Justified
Hence an argument of the form

on elimination essentially involves a sign for conjunction.

If the draconian standard of (2.7) is adhered to, whereby each Q-
nstant must be matched by an English expression, there is a good
nse in which a formalization reveals the logical scructure of the
tural sentence. It shows how the English sentence is structured
ound the logical constants it contains: what those constants are, and
w the non-logical expressions contribute to truth conditions. The
me is not rrue of the more relaxed standard provided by the corre-
spondence requirement. (For example, the requirement permits the
formalization of adjectival modification by conjunction, whereas there

4) p & qp,

while it may count as Jormally valid, does not count as structurally va
The relevant structure is:

5) 1 scntem:c'll I sentence conncctive' ] sentence, |; !sentencell
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may be no expression for conjunction in such an English idiom.) Ng
the less one can see how people might be led into thinking that '
malizations meeting this requirement speak to the question of logi
structure. Given, finally, that logical structure might well be conft
with semantic structure one can see how the view that logical fo
reveals semantic structure found space within the traditional concs
tion of logical form. Crudely put, the progression goes as follows: fy
malization singles out the logical constants of English and the way:
which the non-logical material is organized by the constants;
formalization identifies logical structure, the mechanisms whe
expressions contribute to truth conditions; thus logical form identi
semantic structure. The starting point is not secured by traditional prac:
tice in formalization, and the steps are unjustified.

In chapter 1 we gave a list of the logical constants, mentioning that
& does not even hint at a rationale for grouping the listed expres-
s together. I quite cavalierly ignored the original list in chapter 5,
rder to investigate the logic of modality.
e will consider four accounts of what makes an expression a logical
tant. We will find that there is a large measure of convergence
: een them. The first, briefly mentioned in chapter 1.11, 15 that the
al constants are fopic-neutral: they can be distinguished by the fact
t they introduce no special subject matter. Thus “if” and “some’ are
diitively not ““about” anything at all, whereas a name like “Ronald
oan” is about Reagan, and “happy” 1s about happiness.
‘The view is encouraged by the thought that logic concerns reason-
in general. It should therefore give special attention just to those
ressions which can be used in reasoning on any subject matter
tsoever, and this may suggest that the logical constants should not
5 Logical constancy uce any specific subject matter.
“If standard views about what expressions are logical constants are
frect, the topic-neutral account as so far formulated does not give a
cient condition for an expression to be a logical constant. Take a

One goal we attributed to the logician is the characterization
merely of validity, but also of formal validity. A formally v
argument is one valid just in virtue of the meanings of the logici
constants it contains and the pattern of occurrence of the other expt
sions. An account of the goal of logic thus essentially involves:
account of what it is to be a logical constant. Once we have that,
will be able to specify the border between logic and other disciplin
A language fit for logic will have no constants other than logical coni§
stants. A sentence will be logically true iff it is true in virtue of thy
meanings of the logical constants it contans together with the patten
of occurrence of non-logical expressions. Logical necessity is necessi
owed to the meanings of the logical constants, and to the meanings
no other expressions.

Within a formal language lice Q, it is simply stipulated which
the logical constants: they are the expressions which receive a constanj
interpretation. However, there is no it to what expressions co
be accorded a constant interpretation. For example, one could
troduce a Q-like language with the additional stipulation that so
symbol was, upon every interpretation, to be assigned the set of ¢ :
The present section asks what principles underlie our sense that th

symbol thus treated in that language as a logical constant is not reall
one.

Qrid like “therefore”, which can certainly be used in connection with
oning on any subject whatsoever, and is as topic-neutral as any
ression one can think of. Yet orthodoxy does not include it among
logical constants. “Therefore” is normally used not as part of an
sument, but rather to indicate what the conclusion of the argument
--Sincc it is not part of the argument, it cannot contribute to its valid-
f we think of an argument in an abstract way, as a collection of
tences one of which is the conclusion, its validity is independent of
ether anyone has ever “indicated” which sentence is the conclusion.
¢ logical constants should certainly contribute tc the validity of
gumenbts, “therefore” should not count as a logical constant, despite
topic-neutrality.

therefore”, so the latt

This suggests how the topic-neutral theory should be reformulated.
 logical constant is an expression whose meaning contributes to the



5 - Logical constancy 367

366 6 — The project of formalization

¢ial subject matter, properties or sets, and one needs to know_ nbput
és: to understand the quantifiers. On the other hand, the Cl_‘IFILEI‘iOIl
t obviously be so understood as to count first order quantifiers as
it—ncutral, which means that the fact that their range is confined
_pjecrs in the domain must not count against their neutrality. [—lowwc‘r_
s:is achieved, it might have the result that the fact that the range of
ond order quantifier is (for example) confined to subsets from the
in should also not be a mark of non-neutrality.

}Lithough topic-neutrality corresponds to an intuitive strand in Itm-
jonal thinking about the logical constants, 1t is hard to make the idea
ecise. We will therefore turn to other criteria.

validity of arguments and which introduces no special subject maf
With this amendment, the main problem is the vagueness of the noti
of topic-neutrality, which leaves unsettled, concerning some expr
sions, whether they are logical constants or not. One example 1s “by
not normally accounted a logical constant. My earlier suggestion y
that it makes the same contribution to validity as “and”, sinee
expresses the same truth function, while “A but B” suggests that
the context of A it is surprising, poignant, or worthy of special ng
or emphasis, that B is true. Does this additional component in }
meaning of “but” constitute the introduction of a specific subj
matter (surprise, poignancy or special notice)? The topic-neutral theg
delivers no answer, whereas traditionally, and intuitively, “but” does ;
count as a logical constant. Stcint bythe topfic-' 'ei?ltral Crifﬁ_‘_ﬁOIj

The vagueness of the topic-neutral theory is conspicuous in the : judgmg’thelssue eltherway?

of a traditional logic constant, “="". On the one hand, this perhaps oug
not to count as topic-neutral, for it might seem that identity is a
cific topic, not involved in all reasoning. On the other hand, perhg
it ought to count as topic-neutral, for no specific objects are ing
duced when we introduce “=". The second idea seems to point i
helpful direction, but we cannot rest content with it as it stands, fors|
could as well be said that identity introduces every object, since evel
object is related by it to' something.

A possible approach is to refine the notion of “introducing objects’s§
n terms of understanding conditions. Perhaps there are no objects, g
no kind of object, knowledge of which is required to understand “=*
Arguably, there are objects, or a kind of object, knowledge of whic
1s required to understand a non-logical constant like “cat”. ;

This criterion would arguably count “necessarily” as a logical cof i
stant, for even if a philosophical account of the notion introducé

The second criterion to be considered, the mles criterion, focuses in
ifferent way upon the role of the logical constants 1n reasoning. The
1 is that a logical constant is an expression whose meaning can be
olly specified by rules of proof, rules stating what you can \,';ll?dly
afer from a sentence dominated by it, and from what you can validly
er a sentence dominated by 1t

i’arious constraints can be appropriately imposed on the rules
ploited by the rules criterion.® Those for a target expression mus?t
{ mention any other expressions in the language. Without l'hlS—
iriction, the door would be open to counting a large number of
“expressions as logical constants which intuitively are not. For e‘xmnple,
ight otherwise claim that “ruish” has a mcaniﬂg wholly fixed by
following introduction rule and pair of elimination rules:

worlds, it would appear that knowing about these is not essential ¢ :
grasp of the adverb. By contrast, the criterion would exclude the COrE:
stants "W, “w*” and “C” of QW and QC respectively, since [hﬂ'_.
are objects, worlds and counterparts, which one must know about b
understand these expressions. '

" The criterion would exclude the set-theoretic expression “€”
“is a2 member of”), since in order to understand this expression on
has to know about sets. However, it would remain a matter for dispute:
whether or not the criterion counted second order logic as logic

r

: Y3 3E then ~————~.
.RU]SH & x is_Jewish and x is Russian x is ruish

W . I
RUISHE (1) if ——— then

X Is nitsh x is Russian
E (i) if ] then
i ———— thel ]
RUBHE: » X 18 rrish X is Jewish

p. 2 g B : X _
For requirements not mentioned here, notably that of "harmany™ between el
ion and introduction rules, see Dummett [1991], esp. pp. 215 ff. See also Harman

986), esp. pp. 117 1L

whether, that is, it counted second order quantifiers as logical constans
On the one hand, arguably 1t does not, since these quantifiers have :
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The justification for excluding such rules is that the target expre

jis sort of example poses a different problem for rules theory.
15 supposed to sustain the validity of the reasoning all by itself. If ¢

expressions were mentioned in the rules, there would be a SUSP
that these were responsible for some of the validity-relevant fea

A further appropriate restriction is that introduction rules should
contain any occurrences of the target expression in the conditions

the mtroduction. This would exclude the introduction rule for.
given earlier:

a

hold that although ¢ expresses the same truth I"un;tion s
the two expressions differ in meaning. Someor?e could sincerely
t “A and B” and sincerely deny “A ¢ B”; this is some ewdcr}cc
they believe that A and B and do not believe that A ¢ B, which

m is some evidence that the sentences differ in meaning, If so,

I.X ‘would have to confess that the rules criterion does not rule “and
if _.____ then , ical constant, since its meaning is not fixed by the validity of the
Y &Y X

since the validity of the rules does not distinguish between the
ing of “and”™ and the meaning of “¢'.'.. N o

we replace “meaning” by “truth CO‘{Idlth]’l‘S in the rules CrLtCrlO?‘i,
would be returned to the difficulty that “. .. and 2 + 2 = 4 and
would counterintuitively be accounted a logical constant.
tuitively the meaning of “¢” is more detailed 0|'I51)§C1£1c rl}an th(:'
ing of “and”. This suggests amending the rl.}]&s criterion as mllows;
expression is a logical constant iff its meatting is th§ least specific
ning which validates the introduction and elimination rules. The

The justification is that it should not be assumed that there is 50
way justifiably to get the expression into the language other
through the introduction rule; for if there were, that other way co
be relevant to the meaning of the target expression. This means_f
m order to count “—" a5 a logical constant by the rules criterion
needs to specify some arbitrary fakehocd, say “2 + 2 = 5", peih
abbreviated “1”, and give the introduction rule as:

lem now is that “¢” will not be a logical constant. either relative

—_— : i " . . * 5 s spe-

LX then e rules for “and” or to any others, since to assign it the less spe
_L ‘_h"{ j

¢ meaning of “and” will validate any rules Which it would validate,
; not assign it the correct mcanil_)g. This problem can be ovel.l_'—
-..JF by distinguishing between primlitwe and d{:-ﬂned constants‘zle{
'gor'y of primitive logical constants is as dctertm_ncd by the amen EL.
ef criterion. The category of logical constants is the closure of this

On plausible assumptions, the rules criterion determines that
English truth functional sentence connectives are logical constants.
assumptions are that rules for “and” just like those given for “&” ¢
the derivation only of valid arguments, and that the meaning of “
is fixed by the fact that a conjunction is true iff both conjuncts
The validity of the elimination rule ensuces that the truth of 2
Junction is sufficient for the truth of each conjunct, and the vali
of the introduction rule ensures that the truth of each conjunct is’;
ficient for the truth of their conjunction.

Although exactly the same rules would be valid for the binary
nective “. . .and 2 4+ 2 = 4 and. . "', we need not fear that the la

“will wrongly be counted a logical constant, for it is not plausible
say that its meaning 1s fixed by the rule that “4 and 2 + 2 = 4 and

is true iff A4 is true and B is true”: a component of the meaning is
undetermined.

"Lor)' under definition.

i doss the rules ci_:i'_térign' treat thutrz ko i

il .there b a“leg.'iﬁalhédhsta' t that 'Qvasz'primit’ivﬁ_i_n_j;!ie;:ngSG{
ical med directly, and not via a definition, and yet Wh_l__c_["_l,_.;_‘

ﬁfé have tried applying the rules criterion to E11giis}1 Expte?S'lUns.
v\:' let us check whether it delivers the right reS_ults for our |(-Jl'1'l‘l:]]
guages. The P-validity of the rules .fur “6{'? entails that every nn.e‘Li—
ation upon which a conjunction is true is one upon which eac _1
gijunct is true; and every interpretation upon which each conjunct
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15 true 1s one upon which their conjunction is true. To recover
actual interpretation rules for “&”, we need to add the assumption'f

CVery sentence not true upon an interpretation is false upon
Interpretation.

uve indirectly: if “all” matches V in meaning, and the latrer is a
ical constant, then so 1s the former.

. S . d elimination rules for "=".
Sln‘ular considerations, upon similar assumptions, substantiate 1 : 3__?_:.9 G L 65,208
cl:—unjls of the other truth functonal sentence connectives, in Engl |
and in P, to be logical constants.
Quantifier elimination and introduction rules for Q would take
form: -

at does the rules criterion exclude from the category of the con-
nts? Name-letters and predicate-letters are not even candidates for
stancy, since they have no fixed interpretation. Likewise, names in
lish could not be constants, since there appear to be no valid rules

VX

VE: :
Xi

cial to any name.

=The case of predicates is more delicate, since the classical view is
t the English predicates “is the same as” and “exists” should count
logical constants, in view of their formalizability by the Q-constants
“and “3”. On anti-Meinongian assumptions, the rule

y n =
where X} results from X by replacing one or more

occurrences of
by .

T 3 ,
VI: if ;L_' then ok provided that n does not occur in EXISTS [: ifL then :
Au v : R - 1 exists

valid for extensional parts of English, and it would be plausible to
ue that the least specific meaning assignable to “exists” which would
idate it is its actual meaning. The significance of this is diminished
the fact that EXISTS [ is not in general valid in English. There is
valid rule for Q corresponding to EXISTS I, so that one would
ect an existential predicate © be a (non-primitive) logical constant
Q. as indeed it 1s: “dx(x =. . .)”". Rather similar remarks apply with
pect to identity. The non-extensionality of English means that there
no generally valid elimination rule, whereas the extensionality of Q

_Thc va]‘idity of VE ensures that any interpretation upon which “¥yX;
IS true is one upon which “X3" is true, regardless of what the integ
pretation assigns to “n”. Since each Interpretation assigns just one thi
to _each name-letter, this enables us to infer the stronger: any inter
tanon upon which “YvX” is true one such that “X4" is true upol:;
and upon any a-variant interpretation. The correctness of V1 :
that if “X2” is true on some bunch of interpretations which inclu
every possible assignnient to “u” then “VpX* Is true upon any memb
- of the bunch. Thus the nterpretation rules for V are recoverable fm
the validity of the rules of proof. :

_It would not be easy to apply similar reasoning to English. For o
thing, although one can see roughly what sort of rules shouid co
spon_d to VE and VI, it is unclear how they should be couched'
det;_ul. [t would also be unclear whether the least specific mean .-
verifying these rules would be the meaning of “all” or “every”
_cxampllc, an important type of reasoning involving “aH"—sente;lc
?ndgcuve reasoning from instances of 2 generalization to the gcnenj
izaton 1itself, might be argued to be partially constitutive of
meaning of “all”, and it is not obvious whether this part would be caps §
tured by rules of “all” elimination and ntroduction, It might be bett};:

ans that there is such a rule.

'. OEXISTS I as ""a;..r;;le_? for Enghsh :

This means that the rules criterion trns out to have an implicit rel-
vity to a language. We must say either that “is the same as” and “=”
not mean the same, or else that of two expressions with the same
aning, it may be that one is a logical constant (in its language) while
- other is not (in its language).

Though the topic-neutral criterion counts “[J” among the logical
onstants, this ruling has been disputed, so it would be useful if it could
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be confirmed by an alternative criterion. The e

limination rule appg
priate to PN is obvious: ¥

i DI(H) ifL. and every sentence-letter in every member of I is

within the scope of some occurrence of ‘1", then Ox

oL

% # = e
0Ox 3
.:tnits the derivation of just the arguments that are PN-valid. This is
e evidence that it, together with the elimination rule. ﬂxcls the
ferpretation rules for “L1"; but it is :10t. decisive, .smcc these inter-
tation rules may attribute more meaning than is needed for the
dities.
ough not conclusive, the rules criterion adds some support to t_he
for the constanthood of “[1". However, it would appear to give
E:ﬁcouragemf:nt to the constanthood of “W"’, “at",_“w_*" or ”(_?". So
a5 [ know, no one has attempted to formulate elimination and intro-
ction rules for these expressions, and [ have no idea hm_v such an
empt would begin. This is an odd result, given that. wl_lat 1S eXpress—
ble in @GN is expressible in QW and QC. The criterton has some
er counterintuitive features. B
First, as it stands, the theory does not provide a sufficient condition
for constancy. Let us stipulate that the meaning of the two-place sen-
nce connective, “*” 15 to be fixed by the two rules:

Validating this rule (by the standards of PN-validity) requires that
all worlds w and interpretations i, if [JX is true at v upon i, then X
true at w upon i. By itself, this does not entail any significant featus
of the interpretation rule for [J. For example, it is consistent with (14
having a much less specific meaning than it actually has, for exam’p. :
being a “null” operator, with the mterpretation rule: :

DX is true at w upon 7 iff X is true at w upon i.

If the rules criterion :s going to count “[J” a5 a logical constant, every
thing must turn upon the introduction rules.
One possible such rule is:

w T
OiGE)  if ;, and every member of " has “[J” as its main

£

connective, then

z X
X*Y
If this connection holds for PN-validity, then if for Il interpretatio
d all 1ds 1 i X i : e
and all worlds w such that all the I are true at w upon i, X is true at *E
upon I, then for all integpretations { and all worlds w such that all the : Y

are frue at w upon i, LJX is true at w upon i. The standard interpre! - i
b ’ - i i ! ; : | R 1at we can correctly infer any sentence from
tion rule will verify this conditional (given the assumption about tiEEMI&Ihe rules together ensure that :

- . . : - “*" then the

. o o = sing the introduction rule for , ther
composition of I') but it is hard to see whether this is the least specifi Jfy, seaieaoe: (' st usiing . | a meaning which legit
1 1 oo @ - N e had 1 b on can nave ¢ 3 ="
meaning that will do so. One cannot derive “O X = 0 < X from Ol Biation sulel, apsl.no Expre g
so this rule does not determine the meaning “[1” possesses in PN/

The following rather similar rule, but with a less demanding restric

ation rules for an expression does not even ensure that the expression
tion upon T,

: s a coherent meaning, let alone that it is a logical constant.
7 Cf Prawitz [1965]. [I1(i) determines the logic known as S4. (In this system of cla
sification, deriving from Lewis and Langford [1532], PN is known as 55.) Argu i
the English word “necessarily” is ambiguous, and one can see some modal logi
including S4, as specifying various disambiguations of it. :
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The argument shows that one who would introduce his cons.
by rules should place further restrictions on the nature of the rules
commonly suggested restriction, which would suffice to rule out |
combination of *E and *1, is this (cf. Belnap [1962]). Suppose we ;
aset, o, of rules, one pair of which relates to a constant, ¢. Now imagj
removing the ¢-rules from o, and call the diminished result ¢’
Proposed restriction is that ¢’ should permit all the derivationé A
m\_foiving ¢ that o permits. That a set contaming just * does not saf
this restriction is shown by the fact that the derivation of ¥ from.
(neither containing *), which is available in the presence of ¥
unavailable in its absence. With this restriction, “*” gives no reaso i
think that an expression could meet the rules criterion withou beip
intitively, a logical constant. The doubt is not whether the accoyg
rules in too much, but whether it rules in enough,
| It looks as if the meaning of “few” could not be fixed by el
tion and introduction rules; and, depending upon the other exp
resources of the language, the same might go for “most”. But “fa
and “most” would appear, intuitively, to have as ruch right to couy
as logical constants as “all” and “some”, and this intuition is sup on
by the topic-neutral criterion. To exclude them is to0 show l:hatpn(:f
willing to count as a logical constant only what yields the sorts
reslults mn which one is" interested, and this suggests that there is ng
objective borderline between the constants and other expressions -.
The third criterion for constrncy derives from Davidson [1973j an
from Dummett [1981]. It 1s motivated by the thought that the logi-“
corstants are the expressions which act as “cement” in the constri
tion of longer sentences out of the bricks of the symbols of the I3
gu.agc; I shall call it-the “cemment criterion”. Davidson has implemen
this idea by saying thar a logical constant is an exgression which, i
semantic theory for a language contamning it, receives a recursive r;fh“
than a basis clause. In the kind of semantic framework we have use,
a basis clause is the specificztion of what an interpretation may or mus
assign o an expression (an object from the domain, a set of n-tuples
or wh?tt‘ver).The recursive clauses are the “interpretation rules”, Therad
effect is to transform the question of the truth-upon-an-interpretatio
f:unditions for a sentence into questions about the truth-upon-ap;
Interpretation conditions for its parts. A part may contain a furthe
occurrence of the expression treated by the rule of interpretation, s
that that rule, and also perhaps others, may have to be reapplied bm;o-

question of the truth-upon-an-interpretation conditions is resolved.

the final resolution is purely in terms of the basis clauses. Looking at

from the bottom up, rather than the top down, once the assignments

the basis clauses are fixed, so 1s the truth upon the mterpretation of
sentence in the language.

he criterion excludes “=", since this receives a basis clause. This is
"a decisive refutation of the cement theory, since we cannot assume

our original list of logical constants 1s well motivated. More seri-
y, the cement theory will include as constants expressions which

ly are not, for example “large” (cf. Evans [1976], p. 69). In terms
our semantic framework, we can find a rule which, rather than
ing something outright to “large”, as a basis clause does, makes
at is assigned depend systematically upon the assignments effected
the basis clauses. For example, one could introduce “large” into Q
“the syntactic rule that attaching it to a 1-place predicate (or
cate-letter) forms a new 1-place predicate, and the semantic rule
an interpretation which assigns a given set, g, to a 1-place predi-
, , must assign the subset of large members of ¢ to “large ¢”. Just
sassignments to the sentence-letters of P thereby determine the truth
alues of all P-sentences in virtue of the recursive rules for the sen-
ce connectives, so the assignments to the “large”-free predicates and
redicate-letters thereby determine the assignments to all the predicates
id predicate-letters in virtue of the recursive rule for “large”.

ave a constant to express falsehood, or some
s often tised. Do you think “L" would receive
use? What does your answer show about the
ng logical constants as just those which receive

Though the cement theory must be rejected, one can see how
Polding it makes it hard to find use for a distinction between logical
tructure and semantic structure. Semantic structure might be thought
£ as the way a sentence is built up out of its parts. On the cement
eory, this structure is supposed to be given by the logical constants.
\The fourth criterion is due to Peacocke [1973]. T shall call it the
apriori” criterion. Consider this property of truth functonal sentence
onnectives: if you know what truth values an mterpretation  has



376

6 — The project of formalization - Loie St ¥

a_smgned to the components of a sentence dominated by a truth fi
tional sentence connective, and you know the interpretation rule
Fhe connegive, then you can work out apriori what truth value
nterpretation accords to the resultant. Perhaps some generalizatig

of this property will constitute a distinctive feature of the logie
constants.

that, for some specific interpretation, i, i(y) is Ronald Reagan.
pose you also know how the unary predicate-letter “F” is treated
h interpretation assigns it a set), and you know in particular that
is the set of honest men. You cannot infer apriori what truth value
igns to “Fy”, because nothing in what you know about f’s assign-
nt to “y” and treatment of “F’ contains any information about
agan’s honesty. So a predicate-letter fails the test for being a logical
nstant, which is as it should be.

1) does not count Q-quantifiers among the constants. One reason
the trivial one that, given the semantics we have adopted, the truth-
on-an-interpretation condition of a quantification depends not upon

_In the semantic framework we have adopted, an interpretatiol
assigns a truth value to every sentence of the language (relative to
doml:nn, and perhaps also relative to a world — but we will omit thest
qualifications). It does so in the following way: it makes outright assign
ments of entities to the sentence-letters, name-letters and prcchc: |
letters. The operators, that is, the sentence connectives and quantifi
are not th.emseives assigned anything, but each is associated wi
clause specifying a condition upon which a sentence dominated by
operator would be assigned the value true. The outright assignmei
are the basis clauses, :he assigniments upon a conditiogn the recurst
clausesl. We can say that an outright assignment “treats” the expressi
to which the assignment is made, and that a recursive clause “treas

the expression which dominates the type of sentence which the clhu
addresses.

ow the interpretation treats any component, but rather upon how
f ertain interpretations treat a sentence related in a certain way to the
: fontained open sentence. | shall ignore this problem: let us assume, to
ist the discussion, that we are dealing with a semantics in which
hterpretations assign objects to variables. Then it might seem as if (1)
es count the quantifiers as constants. For suppose you know what
ch interpretation assigns to “Fx" (truth or falsehood, as the case may
.and you know the interpretation rule for “V”, then 1t may seem
at you can come to know apriori what each interpretation assigns

——t

The version I shall consider of Peacocke’s formulation of the

rifioad xFx”. For you know that an interpretation, f, assigns truth to this
eralization (adapted to our semantics and terminology) is:

tence just on condition that all interpretations agreeing with i on
fheir assignment to “F” assign truth to “Fx”.

. However, knowledge of what i assigns to “VxFx” cannot be extracted
priori from the knowledge we have supposed. One might not know
that all the interpretations whose assignments to “Fx” one knew about
ate- all the interpretations there are. Moreover, there is an unclarity
sbout what it is to know what something, for example a predicate-letter,
is assigned. Suppose that i, assigns the set of featherless bipeds to &
and i, assigns to this letter the set of men. It is not an apriori matter
hether they agree on their assignment to “F’. You might know that
Fx” is true upon both i, and i, but because you do not know that
these interpretations agree on their assignment to “F”, you might not
8 ealize that i, is one of the interpretations relevant to the truth upon
of the universal quantification. To deal with this problem, Peacocke
1973}, pp. 226-7) in effect stipulates that included i the knowledge
which is to be the basis for the apriori inference is this: for any letter,
any pair of interpretations, if the interpretations agree on what they
sign to L, you know that they do.

1)  @is alogical constant iff o is non-complex and, for any exp.

sions By, ... B, on which « operates to form the expressi
alfy, ... B), knowledge of what each interpretation assi
to each f, together with knowledge of how a is treated
enables one to infer apriori what each inter 5

pretation assigns
aApy, ... B). ¢
This excludes the case in which some g, or a(B,, ...8) is an opers:
tor (and so not assigned anything upon an mterpretation). This has

practical importance, and could be avoided with .
’ td
of the proposal. without damaging the i

(1) ilcarl?' rules that truth-functional sentence connectives are cons
itants, “:_onlt excludes, for example, predicate-letters. We can apply the
est to "Fy”, where we think of this as cortesponding to “aff)” in (1}

(so that “F takes the place of “a’” and “y” of “B,""). Suppose you know

what each interpretation assigns to “y”, and so you know in p;micuiJ
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duced a language-relative notion of constancy. The apriori crite-
5o did not conflict with the topic-neutral criterion, but, rather,
neared to rely upon it when it came to crucial decisions about the

As Peacocke stresses, this does not entail that, for any pair of lett
if an interpretation assigns the same thing to each, you know thz'r
does. For this reason, identity does not, as the criterion stands, co
as a logical constant. Suppose you know that an interpretation assi
Hesperus to "’ and Phosphorus to "7, and you also know that 1

ulation of the criterion.
The boundary to the class of logical constants determines the
: dary to the class of logical truths: wruchs true solely in virtue of
meaning of the logical constants, together with the pattern of
currence of non-logical expressions, This in turn provides a bound-
to the domain of logic: it could be identified with the class of

every interpretation, it assigns to "= the set of ordered pairs wh
first member 5 the same as the second. You cannot work out spr
whether or not “& = 7 15 true upon the interpretation. You need!
addition the non-apriori informadon whether or not Hesperus is idgr
tical to Phosphorus.

This limitation, like the previous one relating to quantification, co
be stipulated away, but then one would begin to wonder whether si
stipulations have any rationale other than that of endorsing a prede;
termined list of constants, a list drewn up on the basis of some cri
rion other than (1). Why not add “1s the same height as” to the:
by stipulating that the knower has access to the relevant informati
It would seem that the way to argue for the rejection of such as
gestion is not from within the criterion (1), but from the independenits
intuition that information pertaining o heights must be irrelevant
logic. Again, “[1” can be included among the constants, if we arei:q
pared to add the following to the available information: with res
to which worlds the interpretations make the sentences of the langua
true, and, for each world, what each interpretation assigns to each let
with respect to that world. But the question arises whether or not
should be willing to suppose this 1nformation to be available.

It would, of course, be pleasing to have a way of giving our int

gical truths.
TLet us use “C” to refer to the claim that a truth 1s a logical truth

it is true just in virtue of the meanings of the logical constants and
& pattern of occurrence of other expressions. C has come under
ick by Quine [1963]. In Quine’s work one finds attacks on at least
¢ following five claims which might be held to be consequences of

Logical truths are true by convention.
Logical truths are true independently of how the world is.

“The truths of logic have no content over and above the mean-
ings they confer on the logical vocabulary” (ibid., p. 109).

A wuth of logic “is a sentence which, given the language, auto-
matically becomes true” (ibid., p. 108}.

Logical truths are “true by virtue purely of the intended mean-
tions about constancy a precise technical embodiment, and this ings . . . of the logical words” (ibd., p. 110).
well be provided by Peacocke’s account, but it seems that it will
serve to underwrite these intuitions. Doubts about whether. “[:¢ he assertion of (2) is not part of the intention of the adherent of
and | will ignore the question of whether it is a consequence of C.
t may seem to be, on the assumption that meanings are conventional.)
is certainly not intended to entail (3), and (4) 1s, on the face of it
ke. As Quine remarks, the cuth of “Vx x = x” depends not just on
ords but on the wortld, on the fact that everything is self-identical.
we should understand C as saying that to the extent that meaning
ontributes to the truth of a logical truth it is only the meaning of
¢ logical constants and the pattern of occurrence of the non-logical
xpressions that are relevant. (4) is foreign to the approach of this book,

which no assumptions are made about how the logical vocabulary

even “="1s a constant would not ke resolved by the criterion.

To summarize this part of the discussion, it 1s not clear whether
is possible to make a marked improvement on the first of the criten
— the topic-neutral one. It does not give definite rulings on cert
cases, but perhaps this 1s simply because the concept of logical con
stancy 1s vague. The cement criterion seemed to be on the wrong line:
but the other three criteria showed some encouraging convergeng
The indetermmacy in the rules theory related to the question wheth
the rules-determined meaning was really the least specific that wo
sustain the wvalidities; and there were problems concerning whether::
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o “JxFx” does not say anything, nor is it true or false. Ruather, it
s an interpretation. Relative to an interpretation which, say, assigns
the metalanguage and not the logical truths of the object language set of dogs to “F, the sentence says that there are dogs, and is
and (6), as recently qualified so as not to exclude a contribution .In Q there is no truth (or saying) simpliciter, but only truth (or
truth ‘.‘From the world”, are indeed consequences of criterion C.. jing) upon an interpretation. o

Q“mc’s_ argument against these last two theses, the only ones; We could have proceeded differently, introducing Q-symbols like
which C is 'clearly committed, stems from a quite general scepticis and “a” as abbreviations of specified expressions in a natural lan-
about' meaning. Certainly, if there 1 no such coherent concep iage, for example “Is a dog” and “Fido™. Let us call such a language
meaning there is no caherent doctrine of truth in virtue of mea ,li will have the same ctiefumions of interpretation and vahidity as
It_wo_uld take us too &ff afteld to discuss this general scepticism, sg but its non-logical symbols will be thought of as (non-logical) —
will simply _turn asidel from it. 2 ts for which just one interprstation is correct, and this i.ﬂtf,‘l:pl'(‘ta—

On one interpretation, to say that a sentence 1 logically nece on, call it i*, will be specified. For Q*-sentences, truth equates with

is just to say that it is logically true. This requires amplification. If truf
like .

of English gets its meaning, and according to which, if anything con
meaning on the Q-logical vocabulary, it is the irterpretation rule

tuth upon *.

This alternative procedure makes Q* a real language, one whose
entences all say something, and are all true or false. For the purposes
s far discussed, it makes little difference whether one formahzes m Q
in Q*. For this section we need to focus on Q*. The suggestion 1
t to discuss is that we can use semantics for Q* to give a com-
ional semantics for natural language. In more detail, the sugges-
is that in devising a semantics for English, we proceed in two

7) Hesperus is Phosphorus

are necessary, then there is a kind of necessity that it is not logical nec’l
sity, in the sense just defined, while also not being merely physic
epistemic or moral necessity, or necessity which is a restrictio
logical necessity (in the sense of logical truth). (7) exemplifies the ki
of necessity that Plantinga refers to as “broadly logical” necessity
which Kripke, for example, has called “metaphysica. necessity”, By co
trast, the logical necessity that equates with logical truth is termed by
Plantinga “narrowly logical” necessity. Not all broadly logical necess
ties, like (7), are knowable apriori. So if logic is to fulfil its promise of
beirg an apriori subject, it should study and use only a narro
notion. This means that our original definition of validity in chapt
1.3 should be understood as employing a narrower notion. .

First, English sentences will be translated into Q*.

Secondly, the semantic resources discussed in connection with
Q will be applied to the sentences of Q%; the English expres-
sion “true” will be regarded as abbreviating “true upon *".

i‘he second step assigns intuitively correct truth (that is, truth-upon-
# conditions to the Q*-sentences, on the basis of the contributions
systematically made by their parts. The first step ensures that none but
rrect truth conditions get assigned to English sentences which have
*_ranslations. Let us call a two-tiered theory of this kind a proxy
emantic. In the version given above, English semantics are given by
proxy of Q*, which can be called the proxy language.

* Something like this idea may well have been influenaal for some
me, for example in Russell’s early work, but it is only rather recently
fhat a version of it has been explicitly formulated. Donald Davidson
as proposed that English should be given proxy semantics. He uses

6 Language, form and structure

The sentences of the artificial languages | have discussed have a stra
feature upon which I have not explicitly remarked: for the most pa
they do not say anything, and cannot be characterized as true or fa];g
The reason is that the letters, sentence-letters, name-letters
predicate-letters, have no fixed interpretation. They are empty vessels
waiting to be filled; the fillings are mterpretations. Thus a Q;SC]'ltCn
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5 . 3 1 e to semanac
Q* as an example of a suitable proxy language, while explicitly den i geienlisioon, thee thiy popoal does ‘viglenee
any commitment to the view that this is the only possible proxy
guage. He does not favour the type of semantic theory we have in
duced, in which symbols are assigned entities of various king
preferring instead 2 “truch theory™. I will not attempt to describe wh
this is, but will note that a cruth theory recognizes exactly the s
semantic categories as the semantics presented here, and, like o
semantics, it provides truth conditions for every sentence on the by
of the elements from which it is constructed, and it is becanse of

perspicuity of Q¥ that it is quite €asy to produce a truth theory,
it.

cture. , =
_ : 1 s 18
“The intuitive idea which, according to Davidson, should guide us 1

semantics, including proxy semantics, should provide 31‘1’ answer tfl_:
question: “What are these familiar words doing hcrc?_ If \:vc as
of “Shem kicked Shaum”, the answer givej‘nl by D‘;’w:dsons pr;)—
ed Q*-translation would be that “Sl:lf.‘l]l“ and “Shaum” serve o r::sc:
objects, that “kicked” introduces lekS_;, and that the scnte_t;:t : 2
hole introduces existential quantification. (I follow Davidson
Szggnzzrr‘esef)rccise test of the adequacy of proxy :;c?mar_u:‘lcsl ugon
ich Davidson insists is that if an English argument s, 1n1u1t|\;: Y. OI:‘—
ully valid, its translation in the proxy languf}ge f_;hould be Dtl_'mahit.
d. For example, an mmportant component in his argmluent cl)r.
ogical form proposal for action sentences is Ehfat the (? —transsalit::
‘:r Q-formalization) of “Shem kicked S_haum in ic_ face, so g
ficked Shaum” is Q-valid. This places sigmﬁc:u_lt }.ll'llllti}[IOi'lS upmlll w e
ould be an adequate proxy language for English. For example, it rules
ut the adequacy of a propositional language.

The essentially Davidsonian project of proxy semantics speciﬁeci,
(1) and (2) provides a definition of logical form in the spirit of (1.1

3) The logical form of a sentence is the sentence of the proxy

guage into which it needs to be translated in order to provid
its semantics.

(CE. Davidson [1977], esp. p. 203.) This gives the project of formali
tion an importance of a new kind. Formalization would not merel;
help to characterize validity, or formal validity, for a natural langua
but, more widely, would help to give a general characterization .9
meaning, or at least truth conditions, for natural language. (3) wo
vindicate the view that logical forms provide insight into the semans
tic mechanisms of natural language. :

On Davidson’s view, logical form is essentially relative to a proxy
language. Relative to a propositional language, the logical form ofaé*
English universal quantification will Just be “p”. This tells us very litde
dbout the semantics of the English se
absurd to infer that the English quan
Some constraints must be pl

ntence. For example, it would bé
tification is “really” unstructured
aced upon the choice of proxy language

Intuitively, we want to say that an appropriate proxy language will
murror the structure of the natural language. It would be a pity to make
this into a criterion of adequacy for a proxy language, for we wish
allow logical form proposals to provide a conduit for discoveries abo
the semantic structure of natural languages. For example, Davidsop
has proposed that a sentence like “Shem kicked Shaum” should be
matched with an existential qu: ‘ '
it would defeat such a purpose to protest, on the basis of some prethe-
oretical “intuition” to the effect that the English sentence is

nguages typically have mfinitely many sentences, so a ﬁni_tcly ;Inuonl::
tized semantic theory can deliver a correct assignment of truth co
ditions to every sentence only by seeing sentences as 1?1;"{(13 up 0} parts
t"d:awn from a finite total stock, each part making a disunctive Lo‘ntr'l—
-’Eution to the truth conditions of whatever sentence may conta:ﬁn I;
Applied to proxy s-:mantic;, tl_us means that there must ‘lj)e af :—:::]v
manual for translating English into the proxy language, an :1] initel;
axiomatized semantic theory for the latter. Let us call this the finite
jomatizati nstraint. _
m’;r;::”iz;crf"()?pmxy semantics enables one to make good sense of

i 1 : 'm, for example, the
atomic and some extreme-sounding claims about logical form, for examp
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c.laim that “Shem kicked Shaum” is “really” an existential quantify
tion. The claim amounts to no more than that such a selltr:'r:f:f:a\.;:'l i
translat_ed into an existential quantification for the purposes of
semantics. Likewise the claim that “All men are happy” is "reaﬁ
quantified conditional amounts to no more than that such a it
will be translated into a quantified conditional for the pu 5“’0':::3
proxy semantics. This is more ambitious than the claim tha:‘p
E_nghsh quantification and its Q*-rendering are alike in trutl; :)};;
_twns. for it makes the further claim that their likeness in this res
is 'of a special kind, engendered by a single scheme of translatio ’
it is suitably less ambitious than the absurd claim that an En ‘[ish ‘
tlﬁfation contains an invisible occurrence of “if” of “? Sl
Some puzzlement may remain. Consider two logical f(;r:n 10
als for English quantifications: one made by standard Q*-tran':;atip
the other by translations into a language containing binary ua‘ntiﬁ('].
B.Oth proposals might meet all of Davidson’s criteria ya::atnwz1 are i :
iively inclined to believe that they cannot both be t:igllt cann(ft 1];1 i
be true to the semantic structure of English. Intuition cle:;rl sides i :'
treating English quantifiers as binary rather than unary. Itysccms e
fect_ly possible that a natural language sentence should -have a DapF
sonian logical form, and yet exploit different mechanisms to achj"
Fhe same truth conditions from the same non-logical primitives. H '
1t seems possible that a proxy semantics meeting Davidson’ corl g
should give an incorrect account of semantic structure e
The root of the puzzlement is that whereas Davidson’ notion §
logical form is relative to a proxy language, we tend to s;lppose ntha

1 5 -
theie S an ab Oll.ltt" [aCt abOUt th{.' seImantic i'ﬂt‘(,hal}_l IS a se| te CE*
S
5 nten

ite by Davidson’s standards, from regarding “Socrates is wise™ as a
junction, since the requirement of finite axiomatization would not
flouted by a finite translation manual with the rule that an English
m of the form “x is wise” be translated mto Q* by something of
form “Wise x & (2 + 2 = 4)”. Moreover, it would not give a basis
hoosing between proxies with binary quantfiers and proxies with
y quantifiers.

When we speak of the “right” semantic structure, or of the
tuition” that English quantifiers are binary, to what standard are we
ealing? An extreme Davidsonian might argue that there 1s no intel-
igible standard beyond what emerges from the project of proxy seman-
i5: To object that, for sxample, it is “counterintuitive” to regard
cked” as a 3-place predicate is to invite the response that the
ition is worthless. Semantic classifications have no role other than
yassist in the specification of truth conditions of all the sentences of
nguage on the basis of the contributions of subsentential expres-
ons. If this is provided by a theory which regards “kicked” as 3-place,
re is no room for a standard relative to which this is the wrong

mantic classification.
Davidson at one point suggested ([1967a], p. 25) that semantic struc-

re mirrors the structure of our ability to speak and understand a lan-
nage. This suggests tha: an appropriate standard is psychological:
mantic structure should reveal the features which one who under-
nds a sentence exploits in coming to understand it. One cannot tell
priori what these features are, though certain “intuitions”, for example,
‘fhat English quantifications are not all quantified conditionals, consti-
te our unsubstantiated hunches. These need to be tested empirically,
since we know that introspection is not always a reliable guide to our

We saw ‘ ; _
W that the choice of a suitable proxy language is crucial to the mental processes.

value of Davi ! t .
want to Sga';;‘c:sto:hi c;z}c;p;;i;ugg: 1: ;?ﬁ;ﬁ:g:'};‘:s'[ 'I;'t'_“ﬁ"d_)ﬁ WE -Empirical_ data F(fr sucb v%ews could be nbtaine:d. in a number of
semantic structure. We shoald et o condﬁils mr point .@f yays, ofv\_rhlch the tqllowmg 1S an extreme example. SL}pposc we fpund
ness, or else the project of proxy semantics will e unabh:": 0‘ corres that severing a certain netve in the bl‘;}!illl had thc eftect of makmg a
0 contribute; SR berson incapable of understanding explicit conditionals, sentences like

John 15 a man, then he is happy”. Suppose that this same person
ntinued to understand quantfications like “All men are happy™. This
would be evidence that the semantic structure of English quantifica-
tions is not that suggested by their Q-formalizations.

The criterion of psychalogical correctness provides a basis for pre-
ferring one rather than another of two logical form proposals which

Davidson’s finite axiomatization constraint is an attempt to re
proxy sem_amz’cs_ to recognize semantic structure, without exp]icit?ﬂjﬁ*
sion to this notion. However, it fails in this aim: even if it forces th
r('SCOgl‘lltiOﬂ of some structure, it does not guarantee recognition of th
right structure. For example, it does not prevent a proxy semantics, ade:
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meet all the other criteria. It sets a sandard for semantic structure th
is not relative to a proxy language, and harmonizes well with the e
dition. For example, Russell on more than one occasion said, con
cerning a logical form proposal, that it gave a better picture of whj
was going on in the mind of a person using or understanding a s
tence (e.g. [1912], p. 29). This would be assured, if logical form mirrof
actual processing mechanisms. This makes logical form the form
thought as well as the form of language. i

The various constraints on logical form, regarded as a proxy in Q’
designed to serve the purposes of proxy semantics, are that: (i)
logical form should coincide in truth conditions with the English
tence; (i) semantics and translation manual should be finitely axioma
tized; (i) English arguments we nwitively count as formally vali :
should correspond to Q-valid proxy arguments; and (iv) the semantics
for Q* should in some way reflect the processing mechanisms speak.
ers of English actually employ. One ought to be cautious in suppo
that, by these standards, English sentences have unique logical forms

For some English sentences, there 1s room for doubt whether the
15 even one logical form meeting all these conditions. We have alres
registered the thoaght that one who understands an English quantif
cation like “All men are happy” may not need to bring to bear a
understanding of the conditional, so that the Q*-formalization may,
not meet all the envisaged constraints. Various other constructions raise
the same worry, for example:

* Future work may deliver languages as perspicuous as Q* but with
redicates of variable degree.
One should be cautious in supposing that Q* is uniquely well suited
ybe the proxy language. Russell’s theory of descriptions seems 1'1.1m:h
ess likely to meet criterion (iv) (mirroring processing mechanisms)
an one which treats definite descriptions by proxy languages closer
iform to English: either those which treat “the” as a binary quanti-
er (e.g. Neale [1990]) or those which treat it as a singular term (e.g.
uge [1974]). ‘
The proxy language approach to logical form takes t?r grant_cd that
must be possible to provide compositional semantics for English, but
assumption can be disputed. It is based on the idea that we come
0 understand sentences in virtue of our understanding of the mean-
gs of their parts. While this may be true in some sense, there is room
jor doubt whether the meanings of the parts entail the reaning of the
Sihole. Perhaps we often understand sentences by guesswork and prob-
abilistic reasoning, so that there is no clear demarcation berween our
'edﬁcaliy linguistic competence and our general cognitiw’: abilitie_s.
r example, it would appear that no correct assignment of semantic
properties to “carpet”, “vacuum”, “sweeper” and “‘clean=r” entails that
carpet sweeper 1s something to sweep carpets with, where_as a vacuum
gleaner is not for cleaning vacuums. Yet speakers of English have no
wouble picking up the use of these compounds once they understayd
$ their constituents. Another example is the use of demcmstrativles, with
:pesp:ct to which general knowledge about what objects are IlkC]‘)'( to
4) Tom 1is married. e conspicuous for speakers plays a crucial role in interpretation.
ortext plays a role in such cases, but perhaps it is one which can be
brought under the heel of theory.
i\ A more radical challenge 1s that context can exert an influence that

This needs to be Q*-formalized as an existential quantification, so.;
to represent the argument “Tom is married to Susan, so Tom jsif
married” as formally valid. Yer it is very much an open question:
whether speakers invoke their understanding of the existential quanti
fier in understanding (4), so the fourth constraint, (iv) of the preced
ing paragraph, may not be met. One reason this problem arises is tha
Q-predicates are of fixed degrees (unary, binary or whatever) wherea
arguably there are English predicates of variable degree, like “are com
patriots”, which seems to make a sentence however many names (sepa
rated by “and”) we put in front of it. This kind of problem may show
not a problem with the general methodology, but an inadequacy o

 ould not be systematized in a way consistent with the traditional eoy=
cepron of compositional semantics. On this conception, meaning
determines truth conditions; so, relative to the same state of affairs, a
entence with a single meaning can have only one truth value. Suppose
om: brown leaves have been painted green and consider an utterance,
concerning those leaves, of “Those leaves are green”. Suppose we are
art of a commission inspecting Vietnam to determine whether Pen-
tagon denials that it has used exfoliants are true. Brown l:aw.:s are signs
f the early stages of the action of exfoliants. Charles Travis has sug-
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logical form as a proxy in a formalized Ilan'g}:age \I:rhllc;)n :ulllt sfzrc\z
' urposes of semantics is better able to _]LlSFLt’Y suc d;:F en.t b
ifficulty that logical form may not be unique, as differ Vept ) «
y serve the semantic task equally well. I_F at this pomtﬁ 1.: ] l-'}c,al]\,
yrow the possibilities by requiring proxies to F)c psyc ko:;glcmi
ealistic, to mirror somehow the semantic processing S}_)neacrcsnl.iq "
ly engage in, we reach a position which, howevcr c.oguﬁv anil,m;ted
'me ways quite close in spirit to tha.t which onima grin s
he project. In particular, it helps explain why t¥1cfot(1:l|1m£lal e
the project saw thought or judgement as more funda

gested that, relative to these concerns, the truth about the painted lea
is that they are not green. The utterance has a meaning upon wh
the facts just described make it false. Now suppose that we are
to select camouflage material. Only green things will do, and mo
less anything green will do. Relative to these concerns, Travis sugge
the truth about the leaves is that they are green. The utterance ha
meaning upon which the same leafrelated facts make it false. Yet“th
sentence uttered is not ambiguous, so it ought to have only o
meaning, determined by the meaning of its parts; so relative to 2 siri
state of afairs, it ought to have only one truth value, yet it seemd
have two. This gives rise to doubt whether there is, in every case, a1
thing both compositionally determined and determinative of
conditions.
The conception of logical form guided by proxy semantics carr
a further debatable commitment. Whereas we incline to think of ou
language as public, in the sense of being invariant among a comm
nity of speakers of (what we perhaps fecklessly call) a single langu
there is nc inference from this to the conclusion that the common L
guage is implemented in the same way mn the psychology of the ind
vidual speakers. Proper names are a much discussed case in which’
seems quite likely that there is individual variation (and Frege, at lea
tentatively ([1892b], first footnote), and Russel] quite explicitly ([191;
p- 29) said that there was). It may well be that my ability to use a n;
like “London” is bound up with various things I know about the ¢
and that your ability is bound up with a number of different thify
you know about the city. Even though we mean the same thing ‘b
the word (judged by ordinary standards), the underlying psychologic
processes riay be different. If semantic structure has to mirror thi
underlying psychology, it may lose touch with the shared ianguag‘
Russell thought that this was just how things are, which is why
firmly rejected the classification of his theories of names and descripi:
tions as contributions to the philosophy of language as opposed to th
philosophy of thought or Judgement. What we think of as 2 sing]
common language is no such thing, but is an artefact of a certain i50<
morphism among the way individual thinkers use words. For Russdll
the fundamental subject matter was the individual thinker. :
In its eary days, the project of formalization seemed to give centr
stage to notions of validity and proof: but more ambitious logical form
proposals cannot be defended with Just these materials. A conception

‘Conclusion

he original motivation for the introduc..tiol? of artiﬁa:\] lallgua%{Ci‘uth‘lll;l::
sical studies was the lack of perspicuity n n_atu_ra] anguages. by
iily ambition is to use the perspicuity of an artificial laniuag‘e toc;::lmn

¢ generalizations about validity in qatural languagg, tTeI m:[;;( e
tween the artificial and the natural is unp.robllcm?.tlc. ‘d‘le eq "
a formalization ensures that if the E()fi‘llﬂliz::ttl(}_ﬂ 1slvah ,I:io. ;s V:-lon
formalizes; and the notion that the for‘mahzanon 15 a? i e? |Zathat
minishes any anxieties about v:diditic; in the natural languag

ate not reflected in adequate formalizations. L .
Once the aim is to segregate out formal vahd\ty l_n twdnat CVC; :
giiage, a tension arises. This 1s because there are _mdepcn‘leln ; cven o
o e, tests for whether or not a valid argument in natural lang Ig. |
formally valid. [t turns out that arguments in mturc?.l langu;g;;l:;:g,
.’Gugh valid, are not formally valid (for examp_le. alil.llmefn‘ e ft
adjectival detachment), can be adequately .emd vali ly 01_\[2 m.“,)”_
._mlld seem a pity to pass up this opportunity; bulf seizing 1l ,s eon
istent with cancentrating upon only formal validity in the na
n’%l}];g;latinnshih between the artificial and the natural ;e?m.? :lnj]s;
strained in connection with exotic logical fc_urm prOpl_JS;l]s, ‘?L“e?am}or
the view that English universal quantiﬁcauou? are_quanti ica ‘10 .51”
conditionals. Making sense of such claims requires _D;lv:clfonst_u::;;c L]}]e
tion of logical form, but this does not necessarily substantia

s

1 intuit or e 2 intuition
tlaims. This is because resistant intuitions (for example, the 1

17 55
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Fits own sake and with no eye to this project. Many of the results
tamed in this discipline have — or have been claimed to have — a
llosophical importance of a kind not envisaged within the project

that English quantifiers are binary) are some evidence, albeit ineg
clusive, that the logical form proposals, even if they get the truth ¢
ditions right within the project of proxy semantics, do not satisfy
psychological constraint. :
The semantics that can be provided for languages like Q* off
model of rigour and precision, and have provided an essential st
lus to research. What is overambitious is to suppose that these sen
tics are already, by proxy, what we seek for our natural langu;
since there is little evidence that they satisfy the psycho]ogica]i\:
straint. [ndeed, it is overambitious to assume that compositional sem
tcs of any form are possible for natural languages. But if they are g
that will be a most mmportant fact, and one only statable against i
background of what compositional semantics for artificial language;
are like. ,
Davidson’s conception offers the most ambitious prospect for ¢
project of formalization, but let us not underestimate its other achie
ments. First, the very thought that specifying wruth conditions is a us
contribution to specifying meaning (and perhaps sometimes exhai
what is required) grew up in the context of the project. Lookingin
his (somewhat distorting) rear-view mirror, Russell said that in his ea.”
years he thought that the logician’s task in connection with “the” v
to 1dentify some weird abstra jec ich it refe
[1959], p.fy 150). Specification Gi'[tl??f::y t;::l \\:Fl:li:}}]l 1;1: ctf::}idaf' 1};: i "Eholsgy-;-{s?-e akm—l s DWECIS Ew??ll : Evar-“: 119311_3;]"-‘1 I\Jvriglllltt][?]ll)8 ll.@"'O' 1
sentences depends upon the truth of their components is a vag ] ‘?; e C“'“LCP“"“‘)_ o sk CSP“?“' e :!I'I 5 n i
: 973]. For an excellent presentation and cnticism, see Foster [1976]. For a gentle shift
improved goal. Secondly, it is surprising how much room for -, perspective, sce Wiggins [1985). For a quite different interpretation from mine of
agreement there is about the truth conditions of the sentences of g pridson’s view, see Lycan (1984, pp. 31-2.
language we acrua!ly speak. We have encountered cases in - fFurther ]'ftading.in philosophical logic (..‘tfilm.well.[ake the form of [*_O"{)wing_ up
with apparently very simple sentences: universal and existential qua &?ﬂ“ "“entlfmcd mn cmmr:f__'non thl'_. Spét‘lr!t' dl?_(llSS!llll'lS. Ff)r .'a.nmtlhmgl bOl.-]| \:.Id:_
tifications, and sentences containing definite descriptions. Such sl mtmduc(tc-'?{ I Ie.cé-lllmc.“,d Hmf. [.] J.7H]_' Gubl.w ﬂi]d, ijm.nrm ]_'
: ! 984], [1986] and [1989] contain sur vey pieczs at an advanced level. Far shorter intro
agreements could in practice only be discovered and expressed i doctions see Read [1994], Sainsbury [1996].
connecton with attempts at formalization in artificial languages for
which truth conditions can be precisely stated. Thirdly, it is hard (g
overestimate the mmportance of formalization in the resolution of ambjz
guity. For example, once you have been introduced to the quantifiér '.
shift fallacy in the context of formalization, your ability to sp
instances of it in English 15 greatly enhanced. p
My concern with formal logic has been guided by the limited 2
of describing and understanding the project of formalization. Form
logic is a discipline — a branch of mathematics — which can be pursued’

isf

formahization.®

ographical notes

mditional view of logical form derives from Frege and Roussell. Neither of them

ry explicit. Russell comes closest, in the quoration with which this book opened:

kind of knowledge of logical forms, though with mast people it 1s not expheir,

nvolved in all understanding of discourse” [1914], p. 53.

or the Tractarian vision in its purest form, see Wittgenstein [1921]. Russell* version

B] already contains doubts. For its repudiation, see Wittgenstein [1932].

or an introduction to the techniques of natural deduction see Lemmon [1965] or

iffor more advanced texts) Prawitz [1965] and Tennant [1978].

or discussions of the logical constants, see Peacocke [1973] and [1987], Harman
+ Prawitz [1977] and [1979] and Warmbrad [1999]. For logical truth, see Quine

0], esp. §13, Peacacke [1987]. Quine’ aracks on meaning begin with [1951] and

continued in many later works, e.g. [1960]. Attacks on this posinon include those

Chomsky [1975], Evans [1975] and Boghossian [1996].

For a criticism of certain uses of schematic letters (like the name- and predicate-

ers of Q), see Smuley [1982].

[For compositional semantics see Davidson [1965], [1967a], [1970b), [1973], Davies,

981], Schiffer [1987] and Travis [1996]. For the relation berween semantics and the

7 To choose two examples from dozens: John Lucas [1961] claimed that Gédels
:complcleness theorem shows that men are not mechanisms; and Hilary Putnam

’F‘JB{]] claimed thar the Léwenheim-Skolens theorsin has farreaching consequences

for metaphysics.
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inary sentence connective: One which takes two sentences to
ake a sentence.

arrow: Name of “[7”, where p [1=> g corresponds to “if it had
een the case that p it would have been the case the ¢”.

Glossary

ox: Name of “[J” (corresponding to “necessarily”).

A sentence is a logical truth iff its truth is determined just by the
eanings of the logical constants it contains.

ancellable: If A implicates but does not entail B, then “A but not
" is consistent. Grice called this the cancellability of the implicature.
ardinality: The cardinality of a set is the number which specifies
ow many members the set has. The cardinality of the set of the apos-
“les is 12; of the set of flying horses, 0.

accessibility: Relation between worlds used to restrict which wor
are relevant to truth upon an interpretation. .

actualism: The view that everything is actual. -'
1

guirie

Stement criterion: Logical constants are expressions which serve to
ombine the primitive expressions of the language into more complex

adequate: A formalization is adequate iff the recovered ar
(sentence) says the same as the original English.

ampersand: Name for “&”.

nes.
omplete: 7 (a system of proofs] is complete with respect to o (a
ssemantics) if if T |, X, then I' | X

‘component: Sentence which a sentence connective takes to make a

analytic: True in virtue of meanings.

antecedent: First component of a conditional.

. . s - S
apriori: A proposition can be known apriori Just on condition . S

it can be known without recourse to experience or experiment. ompositional semantic theory: Theory assigning properties
o words and modes of composition, on the basis of which the mean-

argument: A collection of a propositions, one of which is designate =
gs or truth conditions of all the sentences of the language can be

as the conclusion, the remainder being the premises.

argument-clalm: An argument-claim refers to an argument, and sa
_Of i either that it is valid (a positive argument-claim), or that it"
invalid (a negative argument-claim).

onditional probability: The probability of A, gwen B, written:
“Pr(AlB).
‘tonditional proof: If [A,,... A, B k C] then [4,,... 4, FifB
hen C].

vonditionals: Sentences of the form “if . . . then.. .

fargnment-form: Pattern from which an argument results by repla
ing letters or variables by expressions from a natural language :

assertible: An utterance’s degree of assertibility varies inversely wig
the extent to which it is open to criticism, on any grounds at all.

Being misleading or uninformative will lower an utterance’s degree o
assertibility. '

consequent: Second component of a conditional.

onstructional history: Metaphorically, the steps taken in building
ip a sentence from the symbols of the language. Literally, the sequence
“of sentences that have to be cited in using the definition of senferice to
establish that a given expression is a sentence.

atom of Q: a predicate or predicate-letter of degree # combined with
# names.

binary quantifier: One which takes two open sentences to form;’z
sentence. o

ontingent: A proposition is contingent (or contingently true] iff it
is true but is not necessarily true.
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contradictories: Two Propositions are coneradictories iff it js logi

IMpossj ] “ i :
(allsfz)snble for both to be true and logically impossible for both t

pminant operator: Expression taking the whole of the sentence in

estion as its scope.

c PO & s . — minates: An occurrence of a sentence connective dominates the
ontraposition: For “if”’, this obtains only if: [if A then not-B|

B then not-AJ. tence which s its scope.

limination rule: Spéciﬁes what conclusions one can derive from
correspondence requi : .

rement: Site ' ni : - -
ciated with 5 £ Juureme t If the correspondence schema es containing a sentence dominated by a given expression.
A with a formalization has ir that, say, “F corresponds to *
then th ssion, ™, . ! ;
5 at actr_.ml elxprc:‘smn, -~ -, must occur in the sentence of nat
anguage which is formalized, g

ipty domain: Domain containing no entities.
tails: A entails B iff it is logically impossible for 4 to be true
thout B being true.
uivalent: There are many differenct standards of equivalence. One
sentences are equivalent iff every P-interpretation assigns them the
¢ truth value.
ersatzism: Quantifierism plus actualism.
clusive disjunction: The truth function which associates a pair of
:li:::rer‘zs “ecessity-'_ ]?Nﬁfbrma]izablc by a sentence in which either . 't]zref:li:md] A MiiRand ngel Mistsavac st valien
a na : '
i o the scope of some modal Operator or a mog xistential (universal) quantification: Sentence dominated by an
astential (universal) quantifier,

xistential quantifier: In English, “there is 2 or “some” or equiva-
nt expressions. In Q, 3.
xtension: Of a sentence, its truth value; of a name, its bearer; of a
redicate of degree n, the set of n-tuples of which it is true.

correspondence scheme (for a formalization): Shows wh
English expressions are replaced by which letters, '

counterexample to the validity of an argument: An in

Preta[io;l upOn \Vh_ii_h [ll(‘: 1§ .
plt:l'nlh&{:s) are o ue &nd the ]
} - COnC]l]SI

de dicto necessity: Necessicy which is not de re.

decision procedure: A mechanical method for determining, wi
TESpPECt 10 an arbitrary Sentence, and in a finite number Df’stér
whether or not it is valid. Truth table methods serve as a decision

cedure for P. There is no decision procedure for Q. | 4

declarative sentence: One that could be used, and typically

USELL to nllk an ass g
dKE Ert!Ol‘l, to 3“"[11 thﬂi somet I
h.ll IS Or 15 not
case.

extensional: A sentence is extensional iff its truth or falsity turns on
-othing except what objects the names it contains refer to, of what
| ings the predicates it contains are true, and the truth values of any
structured sentences it contains. A sentence is extensional with respect
a position for an expression (sentence, name or predicate) ff replacing an
pression in that position with any other expression having the same
xtension leaves the truth value of the whole sentence unchanged. A
sentence 1s extensional, tout court, ifT it is extensional with respect to all
its positions for sentences, names and predicates.

dEdl.ICtlve ]0 i - l € C i t 1t 1 (4] ll”l)w

% glc h Sn]d}' O \\’h" 1t 1s fDl‘ con "I 51 ) !
: . clusions t

PFEH]ISCS, } A

d - ; = [ = = *
eep: One adequate tormalization is deeper than another iff ic reve
more of the structure of whar it formalizes.

definite description: Expression of the form “The so-and-so”,

degree: of 4 i '
degree: The degree of 4 predicate is the number of names it take
form a sentence.

finite axiomatization constraint: Applied to proxy semantics, the
di i C oy : onstraint is that there be a finite manual for translating Fnelish into
lamond: Name of “0 (corresponding to “possibly™) ; s i ; w ¢
domain: Th L : the proxy language, and a finitely axiomatized semantic theory for the
i ,11. The domain of an INterpreration is a ser of entities (“india
Vi " : ;
uals™). The interprecation may assign to symbols only entities in i

i idity: argument is formally valid iff it is valid in virtue
domain, or sets constructed from chese. formal validity: An argument is fo mally valid iff it 1s valid in virtue

of its form or patrern.
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iff: If and only if.

implicature: What is conveyed but not said.

odal idioms: Words which express modal notions, for example

sossibly ", “necessarily”, “must”, “may”, “might”.

odal notions: Notions expressed by modal idioms, for example the
otions of necessity and possibility.

inclusive disjunction: The truth function expressed by “v”.
inconsistent: A collection of propositions is inconsistent iff it is log
cally impossible for all of them to be true.
indicative conditionals: exemplified by (2.4.34): “If Oswald didiit
shoot Kennedy, someone else did”

iodal realism: The view that modal facts are real and nund-
dependent.

odus ponens: The principle licensing inference from a conditional,
together with its antecedent, to its consequent. It can be expressed by
 the assertion: [A, if A then B] [ [B].

onotonic: Deductive valicity is menotonic in that, if you start with

indicative sentence: Contrasted with subjunctive sentence, and intros
duced by examples.

intended interpretation: An interpretation of a formalization whid
relative to an English sentence to be formalized, assigns entities i
keeping with the meaning of the corresponding English expression
(For example, relative to some English sentence, an intended interpre
tation of a P-sentence is one which assigns to all the P-letters of

sentence the truth value the corresponding English sentences actual
possess.) ;

..'_deductively valid argument, then, no matter what you add to the
remises, you will end up with a deductively valid argument. Cf.
1.6.5).

aive syntactic test: Two expressions belong in the same syntactic
ategory, by the naive syntactic test, iff you can replace one by the
ther, wherever 't occurs, without turning sense into nonsense.

name quantifier: Quantifier whose variables occupy a position m a

intension: The set of all ordered pairs whose first member is a pos* o
ntence appropriate to a name (name-position).

sible world and whose second member is the extension of the express:
sion with respect to that world. ame-letters: «, f, 7 o, . ..etc. These are used to correspond to ordi-

English names like “John”.

egation: The negation of a proposition is what results from insert-

interpretation: Assignment of entities to the non-logical symbu]s
a language.

intersection: The intersection of two sets, ' N I, is the set ofth
belonging to both T and I”.

ing “not” (or some equivalent expression) into it in such a way as to
form a contradictory of it.

-Ituple: A sequence of n cbjects. For example, a 3-tuple (or triple)
s a sequence of three objects. Sequences differ from sets in that sets
ntroduce no order into their members whereas sequences do.

introduction rule: Specifies from what premises one can derive
sentence dominated by a given expression.
invalid: Not valid.  ~ , )

bjectual quantifier: An objectual quantifier {for example, the Q-

language of propositional calculus, of predicate calculus: The - , : : :
guag Py P : : quantifiers) is one which is interpreted in terms of how things are with

are the languages P and Q introduced in chapters 2 and 4 respecti\_ré}__.yh :

i . . . . ) ome or all objects.
law of identity: The validity of every instance of “o = a”.

ne-one mapping: a one-one mapping between the sets I' and I
s a relation, R, such that each member of I" bears R to exactly one
member of I and each member of I bears R to exactly one member
of T Since we can think of a relation as a set of n-tuples, we can think
of a one-one mapping between I' and I as a set £ of ordered pairs
meeting the following conditions: for any x in I, there is exactly one
pin I such thet <x, y> is in Z; and for any x in I, there is exactly
one y in I' such that <y, 2> is in Z.

lexical ambiguity: Ambiguity in a sentence due to some “lexi
item”, i.e., roughly, word, which it contains.

logical constant: Sece list at (1.11.1). i
modal collapse: The property (possessed by S5 maodal languages) that;

given a non-modal sentence, X, there are only two non-equivalent fres
sentences, L1X and 0X; that can be formed from it just by adding modaL

operators.
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opaque context with respect to names: One in which theress
no guarantee that two co-referring names can be substituted for
another without affecting the truth value of the whole.

per subset: I is a proper subset of [ (I' O ) ift every member
T is 2 member of IV and some member of I" is not a member
T

oposition: Something which can be asserted, beheved, denied, sup-
osed, etc., and which can be expressed, in a given context, by a mean-
], declarative, indicative sentence.

open sentence: Expression resulting from a Q-sentence by replag
some name-letter by a variable not already contained in the senten
operators: The sentence-connectives of P, together with “V*
universal quantifier, corrcspondmg to “all”) and “3” (the existent

xy language: Language given semantics directly, and thus giving
quantifier, corresponding to “some” or “a”

fproxy semantics for any language translatable into 1t.

ordered pair: i . . . ; ;
P Sequence of two objects. roxy semantics: The semantics for a language given by translanng

into another, and giving semantics for the latter.

validity: An argamentin P, X, . .. X; Y, 1s P-valid iff every inter-

fetation upon which all the premises are true is one upon which the

onclusion is true. Abbreviation: X, ... X, Fp Y.

N—valtdlty Xi, ... X, EFon Y iff for all QN-interpretations i and all

fds w such that all of X, ... X, are true at w upon i, Y is true at

perspicuous: Language whose syntactic and semantic catego
coincide.

persuasive: An argument is persuasive for a person only i he
willing to accept each of the premises but, before the argument is p
pounded to him, is unwilling to accept the conclusion. :
PN—‘_ralidity: Xy, ... X, Fen Y iff for all PN-interpretations i and
worlcs w such that all of X, ... X, are true at w upon i, Y is tru
w upon I.

Pr(A) = 0.5: The probability of A is a half.

Pr(B !A_)_: the probability qf B, given A; equivalently, the conditio
probability of B upon A. Equivalent to: Pr(B & A) + Pr(A), if P
> 0. :

Fupon .

antifier shift fallacy: Argument from premise of the form V3 to
feonclusion of the form 3Y.

uantifierism: The view that ordinary modal idioms are best repre-
ented as quantifications over possible waorlds.

validity: An argument is Q-valid iff every interpretation upon

redicate: i e ot : : . .
p An expression which takes one or more names to form. Ewhich all the premises are true is one upon which the conclus:on is

sentence.

predicate position: The kind of position that a predicate may p
erly occupy in a sentence.

covered argument: The result of replacing the letters in a for-
ization by the corresponding English expressions (as determined by
he associated correspondence scheme), and then replacing the con-

predicate quantifier: Quantifier whose variables occupy a pos i
ectives by the corresponding English connectives.

In a sentence appropriate to a pred:cate (predicate position).
predlc.?,te—letters. F, G, H, F’, .. etc. These are used to correspg
to English verbs, like “runs”, some adjectives, like “is hungry”, and son
nouns, like “is a man’'. ;

ductio ad absurdum: Reasoning which uses the validity of an
gument, together with the falsehood of the conclusion, to infer the
ehood of one of the premises.

eflexivity: To say that validity is reflexive s to say that: If C is among
e Ay, ... A, then [A,, ... A, E C].

sultant: Sentence formed by a sentence connective from one or

predicative adjective: The following condition is a rough tes
the predlcam’lty of any adjecuve, A: where n is any name, C any nouf
which A qualifies, # is a (or an) AC Fni1s 4 and nis a (or an) G

pll-obablhsncally valid: [4,,..., 4, | C] iff necessarily the une
tainty of the conclusion does not exceed the sum of the uncertain
of the premises. .

more components.

obust with respect to the antecedent: Evidence for the
tecedent will not undermine evidence for the conditional.
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bstitution test: Replacing a component by one with the same
thvalue invariably leaves the truth value of the resultant unchanged.
e test is for the truth functionality of the connective dominating
he component to which the test is applied.

rules criterion: Logical constants are expressions whose me3
exhaustively determined by introduction and elimination rules. -

rules of interpretation: Rules which determine for each sentel
of a language, relative to the entities assigned by an interpretatioi
the symbols of the language, a condition under which the senteng
true (false) on the interpretation.

stitutional quantifier: A quantifier interpreted in terms of the
th or otherwise of sentences resulting by replacing the quantified
iables by constants.

m:'slitutivity of identicals: An interpretation upon which “a = §”
true is one upon which:“. . . a.. " is true iff “. . B .. 7 is true.

rules of proof: Rules stated in terms of the physical make-up of s¢
tences, specifying derivations of sentences from others.

scope (of an occurrence of a sentence connective): The sho )
est sentence in which it occurs. tactic category: ¢; and ¢, belong to the same syntactic category

. sonlahning 2. the:n eplici & I
semantic category: ¢, and e, belong to the same semantic catega ff; for every sentence s containing e, the result of replacing ¢, by e

ift either they are assigned the same kind of entity by the interp
tion rules, or else they are treated by the same kind of Interpretati
rule.

exningful sentence.
ntzctic irregularity: Failure of match between logical properties
ad syntactic properties as determined by the naive syntactic test.

semantics: Systematic specifications of meanings for all the sencene ntax or grammar: A set of rules which determines how sentences
of a language. For example, the interpretations and interpretation rul

fe constructed from the language’s vocabulary.
for a language. :

he psychological constraint: is met by a logical form proposal
aly if the logical form reflects the way in which the corresponding
gntence of natural language is processed in an act of understanding,

sentence connective: Expression which forms a sentence out of g
or more sentences.

de; Name for “=".

sequence: A series of objects in a fixed order. Thus one could Wil

the series consisting just of Reagan and the number seven as <R eag:
7>. The importance of the order is brought out by the fact th
<Reagan, 7> # <7, Reagan>. An fi-tuple is a sequence with n members

opic neutral criterion: Logical constants are expressions which
froduce no special subject matter. or understanding which does not
quice learning about any actual or possible objects.

sngletons A gne-membaed senente; o 1-tple, - actarian  vision: View, found in Wittgenstein’s Tractatus, that all
yalidity 1s formal validity.

fransitivity: Of “—>™ [X = Y, Y = Z] kp [X = Z]. OF“if™: [if A
jen B, if B then C] k [if A then CJ. Of validity: I [4,, ... A, F (],
dBy,...By, C [ D], then [A,, ... A, B,,...B, | D].

i iruth conditions: Circumstances under which a sentence is or would

sound: An argument is sound iff it is valid and has true premises
system of proof, z is sound, with respect to a semantics, o, iff: if I

Nthen I f, X.

strong necessity: X is true on an mterpretation { iff X is true
i at every world.

stronger than: A is stonger than B iff A entails B but B does 1
entail A.

e frue.

uth functional: A sentence connective is truth functional iff
whether or not any resultant sentence it forms is true or false 1s deter-
ined completely by whether its components are true or false.

structural ambiguity: Non-lexical ambiguity in a sentence.
structural features: Facts about the recurrence of non-logical eles
ments in a sentence.

subjunctive conditionals: Exemplified by (2.4.35) “If Oswald hadn
shot Kennedy, someone else would have.” :

truth tables: Tabular representation of the way in which truth values
f camplex sentences depend upon the truth values of their coni-

ounds.
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truth value: A sentence possesses the truth value true just on con
tion that it is true; the truth value fale just on condition that it is false

turnstile: Name for [ (double turrsule) and } (single wrnsule).

unary predicate: One which takes one name to form a sentence:

unary quantifier: One which takes one open sentence to form a
sentence.

unary sentence connective: One which takes one sentence to fo
a sentence.

sions. [n Q, “V”. ‘

valid in virtue of P-logical form: Has an adcq'uate and P-\m]i(ij__éI
formalization.

Q-valid.
variables: x, y, z, x’, ... etc.

"

vel: Name for “v”.

B.

wide scope: An occurrence of a sentence connective has wide scop
relative to another occurrence of a cennective iff the scope of the lattep
is a proper part of the scope of the former.

i ~ : - ol
X5t The result of replacing every occurrence of the variable » in X
by the first name-letter n not occurning in X.

List of symbols

etc. are used as variables ranging over English sen-
tences or propositions. (p. 23) . _
gives the general form of an argument (in English)
with # premises, 4,, . . . A,, and conclusion C. (p. 23)
called “double turnsdle™: “A,, ... A, F C” abbrevi-
ates: “A,, . ..A,; C”is valid. As 2 special case, (A,
... A) F" abbreviates: “(A, . . .A,)” is inconsistent.
As a further special case,“ FA” abbreviates: “it 15 log-
ically impossible for A to be false”. (p. 24) ‘
“A,...A, § C” abbreviates: “Ay,...A; C 15 not
valid. (p. 24)

etc. are used in chapter 1 to mark places which can
be occupied by predicates, and in chapter 4 as
predicate-letters (more or less the same role). (p. 39)
etc. are used in chapter 1 to mark places which can
be occupied by names, and in chapter 4 as name-
letters (more or less the same role). (p. 39)

the propositional language. (p. 54)

sentence-letters. (p. 54)

symbols of P. (pp. 54-5)

etc. are used as variables ranging over P-sentences
(later, over sentences in whatever artificial language
is under discussion). {(pp. 55, 58)

abbreviates “P-valid”. (p. 58)
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Chapter 3

1
~

Chapter 4
Q

3,V
X )z x
Lo

List of symbols

Pr(A| B) abbreviates: the probability of 4, given B. (p- 127}
Ay .. A, ~Ciff necessarily the uncertainty of the
conclusion does not exceed the sum of the uncer-
tainties of the premises. (p. 131)

the quantificational language (sometimes called the
language of first order (predicate) logic, or the lan-
guage of quantification theory). (p. 153) '
quantifiers of Q. (p. 154)
etc. variables of Q. (p. 154)
denotes a sequence. The names of its members fill
the dots, distinct names separated by commas. (pp
157, 400)

abbreviates “Q-valid” (pp. 160, 182).
abbreviate, respectively, “= af” and “— = aff”. (p. 182)
tota-operator used by Russell to formalize “the” a4
quantifier. (p. 194) :
unary quantifiers supposed to correspond to “most”
and “few”. (p. 225) :
Q augmented by “T” and “W™. (p. 225)
binary quantifiers corresponding to “most” and
“few”. (p. 227)

Q augmented by “u” and “¢”. (p. 227)
binary quantifer corresponding to “every”. (p. 229)-
the cardiality of the set o. (p. 230)
substitutional universal and existential quantifiers;
(p- 231) '
Q augmented by names and “A™ and “E”. (p- 232),
unary universal and existential predicate quantifiers..
(p. 236) '
variables for “A” and “V”, (p. 236)
inclusion: T 2 I iff every member of I" is a member
of I'". (p. 230)
a language with the syntax of Q but with interpre-
tation rules not requiring every interpretation to
assign every name-letter an object. (p. 241)

List of symbols 405

box, corresponding to “necessarily”. (p. 258)
diamond, corresponding to “possibly”. (p. 259)
Q augmented by “[]” and “O”. (p. 257)
P augmented by “[0” and “<O7. (p. 258)
box arrow: p 1> 7 corresponds to “if it had bet’_:ft
the case that p it would have been the case that ¢".
(p. 272)
PN augmented by “[CP”. (p. 272) . ‘
expression denoting 1 or 0O, depending as o is true
or false. (p. 296) ‘
Predicate constant of QW assigned, on every 1.|1l(*1:~
pretation, the set of all possible worlds. (p 304)
Q augmented by “W”, and, later, by “at”, and, later,
by “w*”_ (p. 304)
such operators, for some variable v, form open sen-
tences from closed sentences. “At v, p” says, roughly,
that p is true at world v. (p. 308)
name i QW of the actual world. (p 310)
corresponds to “actually”. (p. 311)
QW augmented by “C". (p. 319}. )
Cxy corresponds, in QC, to “x is a counterpart of
Y- (p- 319)

set theoretic union: something belongs to I' U I aff
either it belongs to I' or it belongs to I". (pp. 230,
356) - g - .
called single turnstile: the derivability relation in P.
(p- 358)
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