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PREFACE

The century since the publication of Frege’s Begriffsschrift has seen
a tremendous growth in the development and study of logical systems.
The variety of this growth is as impressive as its scale. One can dis-
tinguish four major areas of development, two in formal, two in
philosophical studies: (i) the development of the standard logical
apparatus, beginning with Frege’s and Russell and Whitehead’s pre-
sentation of the syntax of sentence and predicate calculi, subsequently
supplied with a semantics by the work of e.g. Post, Wittgenstein,
Léwenheim and Henkin, and studied metalogically in the work of e.g.
Church and Gédel; (ii) the development of non-standard calculi, such
as the modal logics initiated by C. I. Lewis, the many-valued logics
initiated by Lukasiewicz and Post, the Intuitionist logics initiated by
Brouwer. Alongside these one has (iii) philosophical study of the
application of these systems to informal argument, of the interpreta-
tion of the sentence connectives and quantifiers, of such concepts as
truth and logical truth; and (iv) study of the aims and capacities of
formalisation, by those, such as Carnap and Quine, who are optimistic
about the philosophical significance of formal languages, by those,
such as F. C. S. Schiller and Strawson, who are sceptical of the pre-
tensions of symbolic logic to philosophical relevance, and by those,
such as Dewey, who urge a more psychological and dynamic con-
ception of logic over the prevailing one.

I see some philosophical significance in the fact that these develop-
ments took place in parallel rather than in series; for it is salutary to
remember that ‘non-standard’ logics have developed alongside the
standard systems, and that there have always been critics, too, not only
of specific formal systems, but of the aspirations of formalisation itself.
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Developments in the four areas I have distinguished were not, of
course, independent of each other; and I see philosophical signifi-
cance, also, in the interplay between them. For example, although
some of the key ideas of both modal and many-valued logics were
anticipated by MacColl as early as 1880, their systematic formal
development came, respectively, in 1918 after the canonical formalisa-
tion of non-modal calculi in Principia Mathematica, and in 1920 after
the provision of truth-table semantics for 2-valued logic. However,
the motivation for the development of non-standard calculi derived
not only from the mathematical appeal of the prospect of extensions
and modifications of classical logic, but also from philosophical criti-
cism: in the case of modal logics, of the claim of the material conditional
to represent implication, and, in the case of many-valued logics, of the
assumption that every proposition is either true or else false. And one
development in non-standard logic prompted another: doubts about
the success of modal logics in formalising the intuitive idea of entail-
ment led to the development of relevance logics, while the mathe-
matical appeal of modal systems encouraged the development, by
analogy, of epistemic, deontic and tense logics; or again, reflection on
the philosophical motivation for many-valued logics led to the idea of
supervaluations. Formal innovations, in turn, have given a new dimen-
sion to philosophical questions originally raised by standard calculi:
as, for instance, issues about the interpretation of quantifiers and their
relation to singular terms arose in a new and acute form when the
intell.igibility of modal predicate logic was challenged; or, as old
worties about whether logic deals with sentences, statements or pro-
positions turned out to be implicated in the challenge to bivalence
posed by many-valued systems. Sometimes new formal systems have
e ety nd a2 el
relevance logi I}or instan:le e al?s and aspirations of formal logics:
material and s;rict conditio,n:lll‘slxei) lonsl A th? leduacy ‘Of he
validity; the distinctive character ut'f Ia So't'he ‘dassm'al oo o
from a challenge to the ‘logicist’ , nmltl'onlSt o d'e AR
over mathematics; and fuzzgl lo, ic%reSLIl(r:pt'wn oy ondl. O'f l(')glc
that formalisation’should cc};rreit o c;v bt o il [.’I'IHCI.PIC
vagueness. And, as the last exam l(Z:rrivo'l :ibut e farormise with,
ments have sometimes aspired t(f) over::)m y oﬁe’ bty ormal develop-
eritics of formal logic h o mh e both supporters and
: 'al logic had taken to be its inherent limitations — such as
1ts supposed incapacity, stressed by both Schiller and Strawson, to
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deal with the pragmatic features which affect the acceptability of
informal reasoning, perhaps overcome, at least in part, by the ‘formal
pragmatics’ initiated by Montague.

My concern, in this book, is with the philosophy, rather than the
history, of logic. But my strategy has been devised with an eye to the
history of the interplay of formal and philosophical issues which
I have just sketched. I begin with a consideration of some problems
raised by the standard logical apparatus — the interpretation of sen-
tence connectives, sentence letters, quantifiers, variables, individual
constants, the concepts of validity, truth, logical truth; I turn, from
ch. g onwards, to a consideration of the way some of these problems
motivate formal innovations, ‘extended’ and ‘deviant’ logics, and to
the ways in which these new formalisms lead, in turn, to a re-
evaluation of the philosophical issues; and I conclude, in the final
chapter, with some questions ~ and rather fewer answers — about the
metaphysical and epistemological status of logic, the relations betw.een
formal and natural languages, and the relevance of logic to reasoning.

And two recurring themes of the book also reflect this historic'al
perspective. What seem to me to be the vital philosopl}ical issue:f. in
logic are focussed by consideration (i) of the plural‘lty of logical
systems and (ii) of the ways in which formal calculi bear on Fhe
assessment of informal argument. More specifically, I shall be urging
that, in view of the existence of alternative logics, prudence demarvlds
a reasonably radical stance on the question of the epist‘emolo.glcal
status of logic, and that the interpretation of formal results is ailde.hcafe
task in which judicious attention to the purposes of formalisation is
highly desirable.

I have tried to produce a book which will be useful as an iI}trodu‘ction
to the philosophical problems which logic raises, which v.v1ll be intel-
ligible to students with a grasp of elementary form'al logic and some
acquaintance with philosophical issues, but no previous knowledge of
the philosophy of logic. But I haven’t oﬂferefi sumple answers, or even
simple questions; for the interesting issues in phl'losophy of lo.glc' are
complex and difficult. I have tried instead to begin at the beginning,
to explain technicalities, and to illustrate highly general problems
with specific case studies. To this end I have supplied, for.those new
to the subject, a glossary of possibly unfamiliar terms used in t}{e text,
and some advice on finding one’s way about the literature; while, for
those anxious to go further, I have included a generous (but I hope
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not intimidating) bibliography. The response of my students has
encouraged me to believe that it is unnecessary, as well as undesirable,
to oversimplify. I have aspired — though the result, I fear, inevitably
falls short of the aspiration ~ to produce a book which may be of some
use to the student, and at the same time of some interest to the
teacher.

It is, I find, irritating to be unsure whether, or how, an author has
modified views he previously put forward; but, on the other hand, it
is tedious to be subjected to frequent discussions of an author’s earlier
mistakes. By way of compromise, therefore, T indicate here, briefly,
where, and how, I have modified the ideas put forward in Deviant
Logic. First: I have, I hope, made the distinction between meta-
physical and epistemological questions about the status of logic rather
clearer; and this has led me to distinguishmore carefully between the
question of monism versus pluralism, and the question of revisability,
and to support a qualified pluralism rather than the monism some-
what confusedly assumed in Deviant Logic. Second: I have come to
appreciate that the consequences for ontology of the substitutional
interpretation of the quantifiers are somewhat less straightforward
than I used to suppose; and this has led me to a more subtle, or at any
rate more complex, account of the respective roles of quantifiers and
singular terms. I dare say, though, that I shall have missed some old
mistakes, besides making some new ones.
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NOTATION AND ABBREVIATIONS

. metavariables, ranging over sentence letters

8
—~

sentence letters

negation (‘it is not the case that’)
disjunction (‘or’); sometimes called ‘vel’
conjunction (‘and’); ‘ampersand’
material implication (‘if”)

material equivalence (‘if and only if’)

... individual variables

existential quantifier (‘at least one’)
universal quantifier (‘for all’)

. definite description (‘the x such that... ’).
.. predicate letters (R, ... for polyadic predicates)

singular terms

identity

necessarily

possibly

strict implication
relevant implication
entailment

Intuitionist negation

set

the set of xs which are...
sequence (ordered pair, triple ... n-tuple)
set membership

the value of ...

less than

greater than
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Notation and abbreviations

less than or equal to
greater than or equal to
if and only if
well-formed formula

. vicious circle principle

syntactic consequence

semantic consequence

modus ponens (from A and 4 — B to infer B)
reductio ad absurdum

I

‘ Philosophy of logics’

There is no mathematical substitute for philosophy.
Kripke, 1976

1 Logic, philosophy of logic, metalogic
The business of philosophy of logic, as I understand it, is to
investigate the philosophical problems raised by logic — as the busi-
ness of the philosophy of science is to investigate the philosophical
problems raised by science, and of the philosophy of mathematics to
investigate the philosophical problems raised by mathematics.

A central concern of logic is to discriminate valid from invalid argu-
ments; and formal logical systems, such as the familiar sentence and
predicate calculi, are intended to supply precise canons, purely formal
standards, of validity. So among the characteristically philosophical
questions raised by the enterprise of logic are these: What does it mean
to say that an argument is valid? that one statement follows from
another? that a statement is logically true? Is validity to be explained
as relative to some formal system? Or is there an extra-systematic idea
that formal systems aim to represent? What has being valid got to do
with being a good argument? How do formal logical systems help one
to assess informal arguments? How like ‘and’ is ‘&’ for instance, and
what should one think of ‘p’ and ‘g’ as standing for? Is there one
correct formal logic? and what might ‘correct’ mean here? How does
one recognise a valid argument or a logical truth? Which formal
and why? Certain themes recur: concern
the relations between formal logic
lations between different formal

systems count as logics,
with the scope and aims of logic,
and informal argument, and the re

systems. o
The sphere of the philosophy of logic is related to, but distinct from,

that of metalogic. Metalogic is the study of formal properties of formal
logical systems; it would include, for instance, proofs (or disproofs) of
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t'heir consistency, completeness or decidability. Philosophy of logic
likewise concerns itself with questions about formal logical systems —
but with philosophical rather than purely formal questions. Take the
relations between the standard, 2-valued, and many-valued sentence
calculi as an example: the philosopher will want to know in what, if
any, sense many-valued logics are alternatives to 2-valued logic;
whether one is obliged to choose between many-valued and z-valued
calculi, and if so, on what grounds; what would be the consequences
for the concept of truth if a many-valued system were adopted, and
so.forth. Metalogical results may well help one to answer questio’ns of
this Ifind: for instance, it is presumably a necessary, though not a
s.ufﬁc1ent condition of a many-valued logic’s being a serious alterna-
tive, _that it be consistent; and it may be pertinent to questions of their
relative status that (most) many-valued logics are contained in
2—v.alued logic (i.e. that all their theorems are theorems in 2-valued
logfc, 'but not vice-versa). A second difference is that philosophy of
!oglc 18 not wholly occupied with questions about formal {)0 };CS'
informal argument, and the relations between formal system ang in:

formal argument, are also within its sphere. The dev

formal systems, c opment of

logicd s indeed, greatly increases the depth and rigour of
egnsabls . le;, Fmt the study of informal argument is often an indis-
Ec,in : ? preliminary to such dcvelopmcnts, and success in systemat
in nts - . -

g informal arguments a test of their usefulness. It is pertinent

that Frege, on e pi
8¢, one of the pioneers of modern formal logic, was prompted

tod . . .
odevelop his Begriffsscirift (1879) because he needed a less ambiguous

and cumbers edi i
: ' omc' medium than German in which to give properl
1gorous arithmetical proofs. PRy

Th . .y
e locution “philosophy of logic’ is, I think, much to be preferred

to “ohi . sy
presz?;:lost(})lzl:fﬁl loglc , Wth}'{ Is apt to convey the unfortunate im-
rather than i teﬂ}:1 1sa pecuhari philosophical way of doing logic
logie, (1 obus :v ett}c;re are .pec1‘111ar‘ly philosophical problems abou;
science’ and * h-]at’ un'llke philosophical logic’, ‘philosophical
currency.) M philosophical mathematics’ have never gained
sophical ) My examples have already shown, however, that philo-
Interest attaches to the fact that there is n:)t justp on(::

but a pluralit i
y of formal | : ‘shi
hope, better yet. 9gics; and so ‘philosophy of logics’ is, T
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2 ‘'The scope of logic

Among the problems of the philosophy of science are ques-
tions about the scope of science: what domains of knowledge (or
‘knowledge’) are to count as sciences? — for example, should alchemy,
or astrology, or sociology, or psychology count as bona fide sciences?
And what grounds could be given for including or excluding a given
domain of inquiry? Similarly, among the problems of the philosophy
of logic are questions about the scope of logic, and hence about the
scope of the philosophy of logic: what is a logic? which formal
systems are systems of logic? and what makes them so!

Because I have to begin somewhere, I shall take for granted an

intuitive idea of what it is to be a formal system. But I shall indicate
what range of formal systems I have in mind when I speak of formal
logics.
It is relevant to distinguish, at the outset, between interpreted and
uninterpreted formal systems: uninterpreted, a formal system is just
a collection of marks, and cannot, therefore, be identified as a formal
logic rather than, say, a formalisation of a mathematical or physical
theory. The claim of a formal system to be a logic depends, I think,
upon its having an interpretation according to which it can be seen as
aspiring to embody canons of valid argument: T count many'—valued
‘logics’ as logics, for example, because they have interprf:tatlot}s ac-
cording to which their values are ‘truth-values’, their variables
sentences, their operators negation, conjunction etc. (Th‘ey also h_ave
other interpretations —e.g. in terms of electrical ?ircults; t}'xe iso-
morphism between the logical and the electrical interpretations 1s
relevant to the way computers work. See Rescher 19'69 p. 61 for
references.) So, in speaking of various formalisms as logics, I shall be
making an implicit appeal to their usual interp.retatlons.

In deciding which formalisms to count as logics I have adopted, for
the present, the hospitable policy of giving the Peneﬁt of any doubt -
subsequently, though, I shall give some attention to arguments wh.y
systems 1 have included ought to be exclufiec?. One reason for this
policy is that it lessens the danger of dismlss:mg a formal systehm as
‘not really a logic’, when one ought to be asking sen?usly whether 1t
isa good or useful system. I fear for instance that Quine (1970 ch. 5),

ignifi i will, I hope, become
1 The s8i cance of such questions a8 these s ]
increasingly apparent as the book proceeds. Readers who find this

lectionh,lrdgoingmlyprefertoretumtoitattheendofthebook.
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who excludes second-order predicate calculus because of what he
takes to be its commitment to an ontology of abstract, intensional
objects —~ properties — may have succumbed to this danger. (Similarly,
I should distrust definitions of what it is for something to be a work
of art which encouraged evasion of questions about bad works of art.)
Anyway, as formal logics I shall include:

‘traditional’ logic — Aristotelian syllogistic
‘classical’ logic - 2-valued sentence calculus
predicate calculus!
‘extended’ logics — modal logics
tense logics
deontic logics
epistemic logics
preference logics
imperative logics
erotetic (interrogative) logics
‘deviant’ logics - many-valued logics
Intuitionist logics
quantum logics
free logics
‘inductive’ logics

The intention is to distinguish between formal logics and systems
of, say, arithmetic or geometry, or axiomatisations of biology, physics
and so forth. The demarcation is not based on any very profound ideas
about ‘the essential nature of logic’ — indeed, I doubt that there is
any such ‘essential nature’. But it is not wholly arbitrary; it corre-
sponds reasonably well, I hope, to what writers on
usually have in mind when they speak of ‘logics’
the following pragmatic rationale.

Those formal systems which are known as the ‘standard’ or
‘classical’ logic (and taught in courses in elementary formal logic)
must surely count as logics if anything does. It then seems appro-
priate to admit also as logics those formal systems which are analogous
to these. Among such ‘analogous’ systems I include: extensions of
classical logic, systems, that is, that add new logical vocabulary
(‘necessarily’ and ‘possibly’ in modal logics, ‘it used to be the case

L ‘In accordance with the *benefit of the doubt’ policy, I take this to
include identity theory (i.e. axioms or rules for ‘=) and second-order

‘pr?dicate calculus (i.e., quantification binding ‘ F’,
-« -etc.) besides first-order predicate calculus,

philosophy of logic
; and it has, at least,

x ..etc, as well as
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that’ and ‘it will be the case that’ in tense logics, ‘ought’ and ‘may’
in deontic logics, ‘knows’ and ‘believes’ in epistemic logics, ‘prefers’
in preference logics) along with new axioms or 'rules for the. new
vocabulary, or which apply familiar logical operations to n(?vel 1tex:ns
(imperative or interrogative sentences); deviat'lons of classical logic,
i.e. systems with the same vocabulary but dlffe'rent (us:ually.more
restricted) axioms or rules; and inductive logics, which aim to
formalise a notion of support analogous to, but wea}(er than, loglc;:il
consequence. Their similarity to classical logic — not just formal simi-
larity, but also similarity in purpose and mtendfed interpretation —
makes it natural to regard these systems as.‘loglcs.. (Alternz}tlvely,
I could have begun with traditional Aristotelian logic, of which the
modern *classical’ logic is an extension, and proceeded from there by
similar process of analogy. o
‘ Hn;l\feVSr, the idea of ag};g)rstem’s being sufﬁcientl}f similar to tI;c
classical logic is obviously pretty vague; and one I-nlgh:‘. reasonalb y
wonder whether the scope of logic could be delimited in some lese
tic, and more precise, fashion. o

pr'aI‘glI:;atlr(:ditional idez that logic is concerned wit.h the validity of
arguments as such, irrespective, that is, of thefr subject-matter htth:(:
logic is, as Ryle neatly puts it, ‘topic-neutral’ — could be. tho(l)lg L
offer a principle on which to delimit the scope of logxc. Itl ”
account those systems which are app.lz'cable to reasoning zrres:_p}elc t;eiCh
its subject-matter would count as loglcs: T.‘hls idea is one w:l wmore
I sympathise; I doubt, though, that 1t- is rea'lly f};lpr(;f‘lah bee A
precise than the notion of analogy to classical logic w1t. :av ich blg’au;
What does it mean, first, to say that a formal system 18 apphcah e “
reasoning on such-and-such subject-matter? ?rcsumzbly, thltlta tli:
principles are intended to be true of Sl}Ch reasoning. An ’ ?nIow patis
one to understand by ‘irrespective of its subject-m'tltter . d? f;::ou i be
suggested that while sentence and predlc'ate ca.lculf are 11: 11 il:: et
subject-matter, arithmetic, for example, is n?t toplc];neu Ci'a because
it is specifically about numbers; but this ralse‘s aw] “‘rax;l . gduals’P)
about ‘about’ (is first-order predicate calculus ilbOl:lt in 1\::1ti o it;
It is suggested, again, that logic applies to reasoning 1rrcs;;ear Vi ofis
subject-matter because it is concerned w1th. the. form (f). 1 tiuu o
rather than their content. Again, I thi.nk, t.he idea is help})1 uf: m(: ogf i
is still imprecise. How is one to distlr}gu}&)h betfwel:ln tto ete(;1se o
argument and its content? Tense lt?glc is applica ed Pagetge
tences, imperative logic to imperative sentences, an
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mood of a sentence could, not implausibly, be regarded as a matter of
its form rather than its content; but other cases are less straight-
forward — the idea of form would need refinement before it was clear
that a sentence’s being about belief was a matter of form, but its being
about numbers a matter of content, for example.

However, the vagueness of the idea of topic-neutrality and the
related distinction between form and content isn’t necessarily objec-
tionable; as I said, I am doubtful that logic has a precisely specifiable
‘essential character’. When I judged that modal logics, for example,
are enough like classical logic to be included within the scope of logic,
I was implicitly relying on the idea that the adverbs ‘necessarily’ and
‘possibly’ are topic-neutral enough to count as ‘new logical vocabu-
lary’. So the idea of topic-neutrality can certainly help to fortify one’s
intuitions about what formal systems are relevantly analogous to
classical logic. It is also significant that where to draw the line between
logics and other formal systems is more doubtful and more contro-
versial in some cases than in others. For example: some mathematical
theories, notably set theory, are very general in application, and seem
to have strong affinities to logic; while epistemic or preference logics
scem more specific as to subject-matter than the standard logical
formalisms, and not to have quite so strong a claim to inclusion.
Briefly, one gets more doubtful about the exclusion of a ‘mathe-
matical’ formalism, the more general its application, and more doubt-
ful about the inclusion of a ‘logical’ formalism, the less general its
application; this suggests that topic-neutrality is vague in the right way.

These ideas will prove important subsequently. The distinction
between form and content will receive some closer scrutiny when, in
the next chapter, I discuss the thesis that the validity of an argument
dep‘ends upon its form; and the idea that logic is characteristically
topic-neutral will be relevant when, in ch. 12, I tackle the question of
monism versus pluralism in logic, i.e. whether there is, so to speak,
one correct logic, or whether different logics might each be appro-
priate to different areas of discourse.

Sometimes a purely formal, metalogical criterion is suggested to
demarcate logical from other formal systems. Kneale, for instance,
urges that only complete systems be allowed within the scope of logic.
The 'upshot of adopting such a criterion woul
!mspltable list; since second-order predicate calculus is not complete
in the usual sense, it would, by these standards, be excluded. This
proposal has the advantage of precision; one is entitled to ask,

d be to restrict my
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though, what rationale it could have — why should completeness be
the criterion of a system’s being a logic? Kneale (1956 pp. 258-9)
argues like this: the fact that a theory is incomplete shows that its
basic concepts cannot be fully formalised, and this, in view of the
essentially formal character of logic, justifies excluding such theories
from its scope. So, interestingly, Kneale is proposing completeness‘as
the test of a system’s being ‘purely formal’; he connects the precise
idea of completeness with the vaguer notion of topic-neutrali.ty. Ho.w-
ever, I fear that Kneale’s argument may depend upon an equivocation
over ‘formal’: the sense in which the incompleteness of set theory
shows its basic concept, membership, not to be ‘formal’ is, simply,
that that concept cannot be completely characterised by a set of
axioms and rules which yield all the truths which involve it essen-
tially; it is not obvious why it should be thought to follow that such
a concept is not ‘formal’ in the sense that it belongs to the content
rather than the form of arguments. .

My feeling is that the prospects for a well-motivated formal
criterion are not very promising (but cf. p. 19 n. below). Another
example supports this hunch: if one placed particular weight on the
role of logic as a guide to reasoning, as a me.ans‘of asse§s'ment of
informal arguments, one might see some point in requiring that
logical systems be decidable, that therebea mechamc:al procedure f:or
settling whether or not a formula is a theorem. But this would restrict
the scope of logic very severely indeed, for though sentence calculus is
decidable, predicate calculus is not. o

It is notable that practically every non-standard. lf)glf: has, at some
time, been subject to criticism on the grounsl tl'lat it isn t really a logic
at all; which raises the suspicion that a restrictive v1ew‘of the. scope of
logic may disguise a conservatism that would be questioned if it were
more openly proclaimed.

Nevertheless, it may prove instructive to 10(_)k at so‘me arguments
for excluding systems which, in accordance with the ‘benefit of th(?
doubt’ policy, I have included. Dummett has ul:ged (‘I 9‘73 PP- ’28 5——8’,
and cf. Kneale and Kneale 1962 p. 610) that epistemic l.oglcs aren’t
really logics, because belief and knowledge‘ are inerat.:hca.bly vague
notions. It is true that an important element in .the motivation for the
formulation of logic has been to ?ncre:‘zse precision, a’nd ;oPseqlflently
vagueness is normally to be avoided in the logician’s choice o1 corll-
stants, though it is more debatable whether vagueness abso. ute ’y
debars a concept from logical employment. Of course, the logician’s



8 Philosophy of logics

treatment of ‘not’ or ‘and’ or ‘or’ or ‘if’ already involves a not
inconsiderable tidying-up of informal negation, conjunction, etc.
(cf. ch. 3 §2); the issue is not, I think, simply whether ‘knows’ and
‘believes’ are vague, but whether their vagueness is ineradicable,
whether, that is, they necessarily resist regimentation. And it must be
conceded that the epistemic logics to be found in the literature (cf.
Hintikka 1962) are somewhat disappointing, and for a reason to which
Dummett draws attention: that one is apt to find an axiom to the
effect that if s believes that p, and ¢ follows from p, then s believes
that ¢. The ordinary, vague concept of belief, in other words, gets
replaced by a logical understudy, perhaps called ‘rational belief’,
which allows the construction of a formally interesting system, but
quite severely limits its relevance to informal arguments about belief.

Others, again, Le$niewski for instance, have suggested that many-
valued systems shouldn’t really count as logics (see Rescher 1969
P. 215). It is true that some many-valued systems were devised and
investigated out of purely formal interest, or for purposes of com-
puter technology; but it is also true, and important, that such pioneers
as Lukasiewicz and Bochvar quite clearly regarded themselves as pre-
senting logical systems as alternatives to the classical apparatus. Still,
the claim of a formal system to be a logic depends, I allowed, on its
having a certain kind of interpretation; and a reason that might be
given for excluding many-valued systems is that they require too
radical a change in the theory of truth, or perhaps of truth-bearers, to
be sufficiently analogous to classical, z-valued logic. How much
weight one gives to this kind of argument depends, obviously, on how
radical one believes the effect of many-valuedness on the concept of
truth to be (cf. Haack 1974 ch. 3 for relevant discussion).

I gave both epistemic and many-valued systems the benefit of the
doubt abm{t their status as logics. In each case, however, the doubts
that are r'cu.sed are based on considerations the relevance of which
I concede: in the case of epistemic logics, the difficulty of eliminating
the vagueness .of the new operators; in the case of many-valued logics,
the difficulty in supplying an appropriate interpretation of the new
value?. The relevance of these considerations is that they throw into
::llzt;??;n i;hie:trerlgtl; of the analogy of epistfamic or max'ly-valued

. o 1 respect of purpose and interpretation, to classical logic.
My mc‘lmatlon, nevertheless, is to admit thege systems as logics, at the
same time, of course, submitting their credentials as alternati

. D . ' ves to
classical logic to stringent scrutiny. This tolerance will h

elp to
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counteract any conservatism inherent in the procedure of delineating
logic by analogy with the classical systems.

What difference does it make, one might reasonably ask, exactly
how one delimits the scope of logic? Sometimes the issue has been
thought crucial to a philosophical thesis; the case of logicism provides
an interesting example.

Logicism is the thesis (suggested by Leibniz, but worked out in
detail by Frege) that arithmetic is reducible to logic: that is, that
arithmetical statements can be expressed in purely logical terms, and
arithmetical theorems can then be derived from purely logical axioms.!
The truth or falsity of this thesis will depend, in part, on what one
allows to count as ‘purely logical’. Specifically, it will matter whether
one is prepared to allow set theory, or second-order predicate calculus
(which for this purpose is comparable in power) as belonging to
logic; for it is certain that arithmetic cannot be reduced to first-order
logic. On the face of it, the step from first-order quantification
(as in ‘(x) (Fx— Fx)’) to second-order quantification (as in
‘(F) (x) (Fx — Fx)’) seems — as Frege took it to be — quite small and
quite natural. But, for various reasons, it has been urged that second-
order predicate calculus ought not to count as belonging to logic, but
is, rather, itself a mathematical rather than a logical theory. As I've
observed, the test of completeness would rule it outside logic; and
Quine argues against its inclusion on the grounds of its excessive onto-
logical commitments. (However, I've also already given reasons for
having reservations about completeness as a criterion of a system’s
counting as logical; and in ch. 4 §2 I shall urge some scepticism about
Quine’s criterion of ontological commitment.)

So here is a case where the fate of a philosophical theory seems to
depend on the demarcation of logic; if second-order ‘logic’ is logic,
arithmetic is reducible to logic, if not, not. But isn’t it rather dis-
maying to think that the truth of logicism should depend on so prag-
matic a question as I have taken that of the scope of logic to be? Not,
I think, once one goes a little deeper, and asks why it should be
thought to matter whether arithmetic is really purely logical. The

1 Frege devised the first fully worked-out formal logical system as a
preliminary, as he hoped, to establishing the truth of logicism by.
actuslly deriving the Peano postulates for arithmetic from his logical
axioms. He developed the logical apparatus in 1879, supplied the
appropriate logical definitions of arithmetical terms in 1884, and the
derivations in 1893 and 1903; see Camap 1931 for a straightforward
introduction to the logicist philosophy of mathematics.
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really important issue is, or so it seems to me, obscured by
putting the question as if the scope of logic were the key point.
Why did Frege think it was important to show that arithmetic is
reducible to logic? The motivation for logicism was at least in part
epistemological; the principles of logic, Frege thought, are self-
evident, so that if the laws of arithmetic can be shown to be derivable
from them, they are thereby shown to be epistemologically secure —
they acquire innocence by association, so to speak. It turned out,
however, that Frege’s logic (or ‘logic’) was inconsistent — Russell’s
paradox (cf. ch. 8) is derivable in it. Frege’s response to the discovery
of the inconsistency was to concede that he’d never really thought
that the relevant axiom was quite as self-evident as the others — a com-
ment which may well induce a healthy scepticism about the concept
of self-evidence. The relevance of this story to present concerns,
though, is this: that since Frege’s basis — logic or not — hasn’t the
epistemological standing he thought, the epistemological point of his
programme is lost regardless of the decision about the demarcation
of logic.

One thing, at least, should be quite clear by now: that whether or not
a formal system should count as a logic is itself a question which
involves quite deep and difficult philosophical issues. It is all to the
good that the pervasiveness of philosophical problems in logic be
evident at the outset. For the very rigour that is the chief virtue of
formal logic is apt, also, to give it an air of authority, as if it were above
philosophical scrutiny. And that is a reason, also, why I emphasise the
plurality of logicalsystems; for indeciding between alternatives one is
often obliged to acknowledge metaphysical or epistemological pre-
conceptions that might otherwise have remained implicit.

2

Validity

1 Assessing arguments
Arguments are assessed in a great many ways; some, for
instance, are judged to be more persuasive or convincing than others,
some to be more interesting or fruitful than others, and so forth. The
kinds of assessment that can be made can be classified, in a rough and
ready way, like this:
(i) logical: is there a connection of the appropriate sort between
the premises and the conclusion?
(ii) material: are the premises and conclusion true?
(iii) rhetorical: is the argument persuasive, appealing, interesting
to the audience?
I have given only the vaguest indication of the kinds of question
characteristic of each dimension of assessment, but a rough indication
should be adequate for present purposes. The separate category given
to rhetorical considerations is not intended to suggest that the validity
of an argument, or the truth of its premises, is quite irrelevant to its
persuasiveness; it is intended, rather, to allow for the fact that, though
if people were completely rational they would be persuaded only by
valid arguments with true premises, in fact often enough they are
persuaded by invalid arguments or arguments with false premises,
and not persuaded by sound (cf. p. 14 below) arguments (see e.g.
Thouless 1930, Stebbing 1939, Flew 1975, Geach 1976 for discussion
of, and advice on how to avoid, such failures of rationality).

In what follows I shall be almost exclusively concerned with the
first, logical, dimension of assessment. Within this dimension, in turn,
I need to distinguish different standards of assessment which may be
employed: an argument, that is, may be judged to be deductively valid,
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or deductively invalid but inductively strong, or neither. Deductive
standards, as this indicates, and as we shall see in more detail later, are
more stringent than inductive ones — the connection between premises
and conclusion has to be, as it were, tighter for deductive validity than
for inductive strength.!

Sometimes it is suggested (e.g. Barker 1965, Salmon 1967) that
there are two kinds of arguments, deductive arguments, on the one
hand, and inductive arguments, on the other. This ‘distinction’, at
least as it is usually explained, only confuses matters. One is told that
‘deductive arguments’ are ‘explicative’ or ‘non-ampliative’, that is,
they ‘contain nothing in the conclusion not already contained in the
premises’. If this is, as it seems to be, intended as an explanation of
what it is for an argument to be deductively valid, it is apt to turn out
either false, if ‘contains nothing in the conclusion not already con-
tained in the premises’ is taken literally (for while ‘4 and B, so 4’
meets this condition, ‘4, so 4 v B?, which is also deductively valid,
does not) or else trivial, if ‘contains nothing in the conclusion not
already contained in the premises’ is taken metaphorically (for what
is the test for ‘4 v B’ being implicitly ‘contained in’ ‘4’ if not that
‘Av B’ follows deductively from ‘4’?). ‘Inductive arguments’, by
contrast, one is told, are ‘ampliative’ or ‘non-explicative’, that is to
say, ‘their conclusions go beyond what is contained in their premises’.
T.his makes matters worse, because it cannot be taken, symmetrically
with the explanation of ‘deductive argument’, as an explanation of
yvhat it is for an argument to be inductively strong. For all it says about
inductive arguments is that they are not deductively valid; but not all
deductively invalid arguments are inductively strong.

So I (w1th Skyrms, e.g. 1966 ch. 1) prefer to put the matter this
s may be sl sessd oy o e
standards, they ey b dos Y nt, de uct{ve or inductive,

. ; they may be deductively valid, inductively strong, or
nelthe.r. And this makes it clear what the next questions should be:
What is an argument? What conditions must an argument meet if it is
to count as deductively valid or inductively strong?

di:Z)};z els :rI:: a;f;r::s:;? :Ze:t one rtr.ecognises that.some stretches of
oremises, o8 areu pporting a conc%usmr.l by means of
) guing to a conclusion from premises; in informal dis-

1 . .
Some writers, notably Peirce and, more recently,
are other logical standards, ‘abductive’
1977b for some relevant discussion,

Hanson, think there
standards, as well, Cf. Haack
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course in natural languages this intention may be signalled by marking
the passage from one statement to another by means of such locutions
as ‘so’, ‘hence’, ‘it follows that’, ‘because’ and so forth; in formal
logic, by the presentation of a string of formulae with an indication on
each line that it is claimed to follow by such-and-such a rule of infer-
ence from such-and-such a previous line or lines. What one judges to
be valid or invalid, though, can be thought of simply as a stretch of
discourse: if one is considering formal argument, a sequence of wifs
of a formal language, or, if one is considering informal argument, a
sequence of sentences (or perhaps statements or propositions; cf.
ch. 6) of natural language. (Similarly, some of the things people say
are intended assertively — the speaker means to claim their truth — and
others are not; but it is what is satd that is true or false.)

2 Deductive validity: with some brief comments about
inductive strength
Validity in a system
Within a formal logical system, validity can be defined both
syntactically and semantically, i.e. in terms of the axioms or rules of
the system, and in terms of its interpretation. I will represent a formal
argument as a sequence of well-formed formulae (i.e. grammatical
sentences of a formal language; hereafter ‘wifs’) A4,...4, 4, 4n,
(n > 1) of which 4, ... 4,_, are the premises, and 4, the conclusion.
Syntactic validity can then be explained along the following lines:

A, ... Ay_y, A, is valid-in-L just in case 4,, is derivable from
A,... A,_,, and the axioms of L, if any, by the rules of
inference of L.

This is usually represented: 4, ... Ay by, 4.
Semantic validity can be explained along the following lines:

A, ... A, 5, A, is valid-in-L just in case 4, is true in all
interpretations in which 4, ... 4,,_, are true.

This is usually represented: 4, ... 4,4, F, 4y
The ‘L’ in ‘k;,’ and ‘Fy,’ serves to remind one that both these con-
ceptions of validity are system-relative.

Corresponding to the syntactic and semantic ideas of validity of
sequences of wifs are the ideas of theoremhood and logical truth,
respectively, of wifs. You may have noticed that I allowed the possi-
bility of arguments consisting of just one wif (sometimes these are
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called ‘zero-premise conclusions’). If the ideas of validity just
sketched are applied to this special case, the upshot is:
A is valid-in-L (is a theorem of L) just in case 4 follows
from the axioms of L, if any, by the rules of inference
of L (. 4)
and

A is valid-in-L (is a logical truth of L) just in case 4 is
true in all interpretations of L (ky, 4).

I have represented theoremhood and logical truth as, as it were,
special cases of, respectively, syntactic and semantic validity. It would
also have been possible to approach the matter the other way round,
and explain validity as theoremhood of the corresponding conditional.
The former approach has the advantage of stressing logic’s concern
with the connection between premises and conclusion, which is why
I chose it.

How do the syntactic and semantic ideas fit together? Well, one
naturally aspires to have a formal system in which just those wffs
which are syntactically valid are semantically valid (soundness! and
completeness results show that theoremhood and logical truth
coincide).

Extra-systematic validity
The conceptions of validity, syntactic and semantic, con-
sidered thus far, are system-relative and apply only to formal argu-
ments. What is going on, though, when one judges an informal
argument to be valid? One is claiming, I take it, that its conclusion
Jollows from its premises, that its premises couldn’t be true and its
conclusion false. (If, besides being valid, an argument has true
premises — and so, being valid, true conclusion too ~ it is said to be
sound.) When, intuitively, we judge some ordinary, informal argu-
ments good and others bad, something like this conception of validity
is probably being deployed. Of course, judging an argument ‘good” is
apt to involve more than judging it valid; but we recognise that
validity is an important, though not the only, virtue of an argument.
The q-uestion arises, whether there is also an informal, extra-
systematic conception corresponding to the system-relative notions
of theoremhood and logical truth. T think that there is, though I sus-

! A different sense of ‘sound’, applyi i
! » applying not to logical syst.
arguments, will be defined below. gical systems but to
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pect that it is somewhat less developed and central than the extra-
systematic idea of validity (another reason for treating logical truth
as a special case of validity rather than vice-versa). The extra-
systematic idea of a valid argument as one such that its premises
couldn’t be true and its conclusion false, adapted to the case of a single
statement (as the formal definitions were adapted to the case of
‘zero-premise conclusions’) yields the notion of a statement that
couldn’t be false — the notion, in other words, of a necessary truth.
And something like this idea is indeed to be found at the informal
level. For example, one judges that some statements are ‘tautologous’;
this, in the non-technical sense, means that those statements are
trivially true, they just (as the etymology of ‘tautologous’ suggests)
say the same thing twice, and consequently they couldn’t be false.
The informal notion of a tautology, of course, is broader than the
technical usage, which includes only logical truths of truth-functional
logic. And the informal idea of a necessary truth is also broader than
the formal idea of a logical truth (cf. ch. 1o §1). It should occasion no
great surprise that these informal conceptions have themselves been
refined with the development and study of formal logical systems.

But what is one to say of the connection between the system-
relative conceptions of validity, applicable to formal arguments, and
the extra-systematic conception, applicable to informal arguments?
Something like this: formal logical systems aim to formalise informal
arguments, to represent them in precise, rigorous and generalisable
terms; and an acceptable formal logical system ought to be such that,
if a given informal argument is represented in it by a certain formal
argument, then that formal argument should be valid in the system
just in case the informal argument is valid in the extra-systematic
sense.

Logica utens and logica docens

In fact, there is likely to be a quite complex process of adjust-
ment. One may begin to develop a formal system on the basis of
intuitive judgments of the extra-systematic validity of informal argu-
ments, representing those arguments in a symbolic notation, and
devising rules of inference in such a way that the formal representa-
tions of informal arguments judged (in)valid would be (in)valid in the
system. Given these rules, though, other formal arguments will turn
out to be valid in the system, perhaps formal arguments which repre-
sent informal arguments intuitively judged invalid; and then one may
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revise the rules of the system, or one may, instead, especially if the rule
is agreeably simple and plausible and the intuition of informal invalidity
not strong, revise one’s opinion of the validity of the informal argu-
ment, or else one’s opinion of the appropriateness of representing that
informal argument in this particular way. And once a formal logical
system becomes well-established, of course, it is likely that it will in
turn tutor one’s intuitions about the validity or invalidity of informal
arguments. Following Peirce (who in turn borrowed the terminology
from the medieval logicians) one may call one’s unreflective judgment
of the validity of informal arguments the logica utens, the more
rigorous and precise judgments developed as, through reflection on
these judgments, formal systems are devised, the logica docens. The
picture is somewhat like fig. 1.

logica utens logica docens
informal arguments formal arguments

symbolic

representation

of informal

argument
extra-systematic system-relative
validity validity

Fig. 1

Some writers have doubts about the adequacy of the extra-
systematic conception of validity as I explained itabove. What, specifi-
cally, they object to in the idea that an argument is valid if it is
impossible for its premises to be true and its conclusion false, is the
‘and’. On this account, if the premises of an argument are impossible,
or if its conclusion is necessary, then, since a JSortiori it is impossible
that its premises should be true and its conclusion false, that argu-
ment is valid; and this is so, of course, even if its premises are quite
irrelevant to its conclusion. Proponents of ‘relevance logic’ therefore
challenge this conception of validity; and because of this challenge
they urge the adoption of a non-classical formal logic which requires
relevance of premises to conclusion (see Anderson and Belnap 1975
§2z.2.x, and cf. ch. 10 §7); so their dissatisfaction with the usual
informal conception of validity is intimately connected with their
challenge to classical logic. (Conventionally, considerations of rele-
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vance are apt to be relegated to the rhetorical rather than the logical
dimension of assessment of arguments,)

Inductive strength

Inductive strength could be characterised, syntactically or
semantically, relatively to formal systems of inductive logic. How-
ever, since there is no formal system of inductive logic which has
anything approaching the kind of entrenchment that classical deduc-
tive logic enjoys, the extra-systematic idea has, in the case of inductive
strength, an especially central role. The idea is that an argument is
inductively strong if its premises give a certain degree of support,
even if less than conclusive support, to its conclusion: if, that is, it is
improbable that its premises should be true and its conclusion false.
(Notice that if one puts it this way all deductively valid arguments
would count as inductively strong; deductive validity will be a limit
case of inductive strength, where the probability of the premises’
being true and the conclusion false is zero.)

It is worthy of notice, however, that in his characterisation of the
extra-systematic idea of inductive strength Skyrms (1966 pp. 9—11)
insists on the formulation: ‘it is improbable, given that the premises
are true, that the conclusion is false’, because he doesn’t want to
allow that the high probability of its conclusion or the low probability
of its premises should be sufficient, of themselves, for the inductive
strength of an argument. Significantly, then, his view of inductive
strength is closely analogous to the relevance logicians’ conception of
deductive validity.!

3 Formal logical systems: the ‘L’ in ‘valid-in-L’

I distinguished, above, system-relative conceptions of validity
applicable to formal arguments and an extra-systematic conception
applicable to informal arguments. An adequate account of the former
— of validity-in-L — will obviously require some explanation of how
one identifies and individuates formal systems. The problem may be
illustrated by considering the sentence logic to be found in, say,
Principia Mathematica (Russell and Whitehead 1910) and Beginning
Logic (Lemmon 1965): if one was concerned with the difference

! Notoriously, of course, there is a problem about the justification of
induction. Nothing in what I have said shows that there are any
arguments which are (deductively invalid but) inductively strong. In
fact, I think that deduction and induction are more symmetrical than is
generally supposed; cf. Haack 1976a.

2 HPL
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between two-valued and many-valued logics, one would naturally
regard them as alternative formulations of the same (two-valued)
system, whereas if one was concerned with the contrast between axio-
matic and natural deduction techniques (see below, p. 19), one
might take them as examples of different systems.

For the sake of having some suitably neutral terminology, 1 shall
call a specific presentation of a system a ‘formulation’ of a logical
system. Now, differences between formulations are of two main kinds:
differences in vocabulary, and differences in axioms and/or rules of
inference. I shall first sketch some significant differences between
formulations, and then offer two accounts of ‘the same system’, one
broader and one narrower. '

Notational variants

Typographically different expressions may be used for the
same operations (e.g. for the same truth-functions). Among the com-
monest current notational variants one finds:

for negation: —p, ~p, p, Np

for disjunction: P Vg, Apg

for conjunction: P&q,p-q,pAq Kpg
for material implication P>q,p>q Cpq

for material equivalence: P=gqpeqp~gq Epg
for universal quantification: (x), (Vx), Ax, Ix

for existential quantification: (3x), (Ex), Vx, Zx

The last notati.on, in each case, is Polish notation, which has the
advantage of being bracket-free; operators precede the formulge they
govern, and scope is determined without brackets.

A{tematz've Drimitive constants
e Dl(fifeiren’t set‘s o’f cons:tan’ts are equivalent in expressive power;
‘ g :I‘l ,— ?r Y anc‘l —, to express.z-valued truth~functions,
( x) and " —"or “(x)’ and ‘ ~ * for existential and universal quantifi-
cation. Some formulations take e.g. ‘&’ and ‘-’ as primitive and
:ief:me ¢ V" an’d ‘>’ others take ‘v’ and ‘ -’ as primitive and define
&’ and ‘>’ and so forth, Principia Mathematica, for example
has .only negati.on and disjunction as primitive, whereas Begz'nning:
Logic has negation, disjunction, conjunction and material implication.

Validity 19

Axiomatic and natural deduction formulations

An axiomatic system of logic (e.g. Principia Mathematica)
includes, besides one or more rules of inference, a privileged set of
wifs, the axioms, which may be used at any point in an argument, and
the truth of which is unquestioned in the system. The axioms are
included among the theorems of the system, since, trivially, they are
derivable from themselves. (An axiomatic system must have at least
one rule of inference, since no derivations or proofs would be possible
without the means to move from one wif to another.)

A natural deduction formulation (e.g. Beginning Logic), by contrast,
relies just on rules of inference. (A rule of assumptions will enable one
to get started without the need of axioms from which to begin.) It is
worth observing that natural deduction rules have an indirect, even
quasi-metalogical character; consider the rule of vel elimination: if
you have derived C from assumption 4 (plus possibly other assump-
tions) and derived C from assumption B (plus possibly other assump-
tions), you may derive C from the assumption that 4 v B (plus any
other assumptions used in deriving C from 4 and from B).!

Sometimes axioms not known to be true, or even known to be false,
are adopted simply with the aim of investigating their consequences.
A famous example comes from the history of geon‘l'etry. Saccheri took
the contradictory of Euclid’s parallel postulate as an axiom, hoping to
show that the result was an inconsistent system, and hence, that the
parallel postulate was deducible from Euclid’s other axioms. Since
this postulate is actually independent of the others, he didn’t succeed
in this aim. (Cf. the discussion of Prior’s rules of inference for ‘tonk’,
ch. 3 §2.)

The very same valid arguments and theorems can be generated
either axiomatically or by means of natural deduction rules: by the
axioms of Principia Mathematica or the rules of Beginning Logic, for
instance. But, of course, this is not to say that the difference between
natural deduction and axiomatic techniques is of no significance.
Kneale for example argues (1956 §4) that natural deduction formu-
lations better reflect the central concern of logic with the validity of

1 Cf. Blanché 1962 and Prawitz 1965 for detailed discussion of, respec-
tively, axiomatic and natural deduction techniques. The pioneer natural
deduction presentation, in Gentzen 1934, includes one axiom. Gentzen
also devised a metalogical calculus, the sequent calculus; see Hacking

197+ for an interesting attempt to demarcate the scope of logic
formally by reference to the sequent calculus.
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arguments. An unfortunate effect of the axiomatic formulation of the
Begriffsschrift and Principia, Kneale suggests, was a shift of attention
from validity of arguments to logical truth of wiffs. And Blumberg
suggests (1967 p. 24) that natural deduction formulations highlight
the difference between formal logic and other formal theories, such as
geometry or biology, say, which require special axioms relating to
their special subject matter, over and above a common basis of logical
rules of inference. I agree in stressing logic’s concern with arguments,
and I agree that with natural deduction presentations of formal logic
this concern is thrown into relief. However, since validity of argu-
ments and logical truth of formulae are intimately connected, an axio-
matic formulation needn’t necessarily distort one’s perspective.
(Carnap 1934 points out that one can think of axioms as rather pecu-
liar rules of inference, to the effect that one may infer the given wff
from any premises or none at all.) And the distinction between logical
and other formal systems needn’t be lost in an axiomatic presentation
of logic, either, since there remains room for a distinction between
logz:cal anfi proper (i.e. geometrical, biological or whatever) axioms.
It is pertinent that some instrumentalist philosophers of science

have urged that one regard scientific laws rather as rules than as
axioms.

Alternative axioms and|or rules
If two formulations are notational variants, their axioms
ar_ld/or rules will differ at least typographically; again, if they take
d.lﬂferent constants as primitive, each will, usually, employ its primi-
tive constants in its axioms and/or rules, (Sometimes, though, a
system is formulated in such a way that defined constants appear' in
the axioms/rules; in Principia only ‘—* and ‘v are primitive, but ‘>’
also appears in the axioms.) .
Some formulations employ axiom schemata rather than axioms and

u tw haVlIl Say tlle
as bStltuthIl Iule. Ihe dlﬂetellce 18 that be €
cn g) ]

> >(g>r)>(p>r)

and the rule that any substitution

nstance of an axiom is a th
! 3 eor
and having the schema: e

(A—>B)—>((B—>C)—>(A—>C))

where the use of the ¢ i ’ indi
€ ‘metavariables’ ‘4’, ‘B’, ‘¢’ indicates that no
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matter what wif of the language is put for these letters, the resulting
wif is an axiom.

Quite apart from divergences of notation and presentation already
mentioned, different formulations may simply have different sets of
axioms/rules, even when notational differences are allowed for: their
sets of axioms/rules may overlap or even be entirely distinct. As an
example, compare Mendelson’s and Meredith’s axiom schemata, both
in ‘—’ and ‘=, for 2-valued sentence calculus:

Mendelson’s set:

1. (4> (B> 4))

2. (4> (B~ C))~> (4> B)>(4->C))
3. (-B >-4) > (-B > 4) > B)

Meredith’s:
1. (4> B)—>(~C—>=-D))>C)> E)~>
((E—> 4) > (D> A))

(And see Prior 1955 pp. 301fl., Mendelson 1964 pp. 40—1 for alterna-
tive axiom sets.)

The example just given is of alternative axiom sets for the 2-valued
sentence calculus; the alternative formulations yield just the same
sets of theorems and valid inferences. Another way in which formula-
tions may differ is that they may result in different theorems or valid
inferences; for example, Intuitionist sentence logic lacks some
classical theorems, including double negation and excluded middle.

At this point I have sufficient material to return to my original problem,
when to treat alternative formulations as formulations of the same
system. 1 shall suggest two accounts of ‘the same system’, one
broader and one narrower, each suitable for certain purposes.

The narrower sense: L; and L, are alternative formulations of the
same system if they have the same axioms and|or rules of inference
once allowance has been made for differences of notation (e.g.
replacing ‘&’ by ‘.’) and of primitive constants (e.g. replacing
D& g by ‘~(=pV —g))-

The broader sense: L, and L, are alternative formulations of the
same system if they have the same theorems and valid inferences once
allowance has been made for differences of notation and of primitive
constants.

An example: the formulations of Principia Mathematica and of
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Beginning Logic are formulations of different systems in the narrower
sense (one has axioms plus modus ponens, the other only rules of
inference) but of the same system in the broader sense (they generate
the same theorems and inferences).

These two senses of ‘same system’ will help, I hope, to reconcile
some conflicting intuitions. The narrower of these senses seems suit-
able to use in the definitions of validity-in-L, whereas the broader will
be more useful in contrasting, for example, 2-valued and many-
valued logics. An advantage of the narrower sense for the account of
validity is that it avoids a circle which otherwise threatens, in which
‘theorem’ and ‘valid inference’ are defined relatively to a system, and
‘system’ relatively to sets of theorems and valid inferences,

. The narrower sense will also be useful for the discussion of incon-
ststent formulations. Since, except in some unconventional systems,
anything whatever follows from a contradiction, in virtue of the
theorem ‘4 - (-4 - B)’, all inconsistent systems will count as the
same system in the broader sense. The narrower sense enables one to
respect the intuition that some but not all inconsistent formulations
are nevertheless of considerable philosophical interest; an example
would be Frege’s, in which Russell’s paradox is a theorem.

4 Validity and logical form

One cannot tell whether an informal argument is (in the
ext.ra-syste{natic sense) valid merely by investigating the truth-values
of its premises and conclusion, If the argument has true premises and
false .conclusion, that shows that it is invalid; but if it has true
premises and true conclusion, or false premises and true conclusion
or fal:n,e Premises and false conclusion, that doesn’t show that it’s valid,
For it is valid only if it couldn’s have, not just doesn’t have trut;
premuses and false conclusion. A technique that is often use;'ul to
show ,that an argument is invalid, even though, as it happens, it
doesn’t have true Premises and false conclusion, is to find a.notiler
argument which is of the same Jorm and which does have true premises
and false conclusion. For example, to show that: ‘Either Gédel’s
Proof is invalid, or arithmetic is incomplete, so arithmetic is incom-

plete’ though it has true i R

P premise and true concl

invalid, it could be pointed out that th oy st vertheless
‘Either 745 =
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the same form with true premises and false conclusion, that isn’t con-
clusive proof that an argument is valid (cf. Massey 1974).

What one seeks, to show an argument is invalid, is a structurally
stmilar argument with true premises and false conclusion; and this
suggests that there is some truth in the dictum that arguments are
valid or invalid ‘in virtue of their form’. And formal logical systems
are devised to represent in a schematic, generalised way the structure
which we judge to be shared by a group of informal arguments, and
to be the basis of their validity or invalidity. This is apt to suggest, in
turn, a picture of informal arguments as having a unique, recognisable
structure, as composed, as it were, of a skeleton, the expressions which
constitute its form, clothed in flesh, the expressions which constitute
its content; and of the formal logician as simply devising symbols to
represent the ‘logical constants’, the structural components. But this
oversimplifies. A better picture, I think, is this. One recognises struc-
tural similarities between informal arguments, similarities charac-
teristically marked by the occurrence of certain expressions, such as
‘and’ or ‘unless’ or ‘every’. (But one shouldn’t expect each informal
argument necessarily to have a unique place in this pattern.) The
formal logician selects, from among the expressions whose occurrence
marks structural similarities, those which (for various reasons, truth-
functionality, for instance; cf. ch. 3 §2) are promising candidates for
formal treatment.

This picture — sketchy as it is — already begins to explain why it
should be that attempts to specify which expressions of English
should be counted as ‘logical constants’ should have a tendency to
conclude with a somewhat uncomfortable admission that not all
suitably ‘topic-neutral” expressions (Ryle 1954), not all the expres-
sions which seem to be essential to the validity of informal arguments
(von Wright 1957) are represented in the symbolism of formal logic;
for instance, ‘several’ is as topic-neutral as, and may be as essential to
an argument as, ‘all’; the formal logicians’ equipment includes an
analogue of the latter but not of the former. Compare Quine’s
enumeration of the logical constants: ‘. . . basic particles such as “is”,
“not”, “and”, “or”, “unless”, “if”’, “then”, “neither”, “nor”,
“some”’, “all”, etc.” (1940 p. 1); it is notable that the list comprises
just those English expressions that can comfortably be represented
within the classical sentence and predicate calculi, and that it excludes
‘necessarily’ and ‘possibly’, for instance, no doubt because of Quine’s
scepticism about the intelligibility of modal logic. The ‘etc.’, of
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course, helps not at all, since one is given no indication what would
count as a permissible addition to the list.

The relation between informal arguments and their formal repre-
sentations is, as this would lead one to expect, not straightforwardly
one-one. An informal argument may be appropriately represented in
different ways in different formalisms; for instance:

Every natural number is either greater than or equal to
zero, and every natural number is either odd or even, so
every natural number is either greater than or equal to
zero and either odd or even

could be correctly represented in sentence calculus as:

b

q
and in predicate calculus as:

() Fx & (x) Gx
(%) (Fx & Gx)

(Notice that the availability of alternative representations needn’t
depend upon any ambiguity in the original, though if an informal
argument 45 ambiguous that will naturally mean that it has more than
one formal representation; cf. Anscombe’s splendidly ambiguous ‘if
you can eat any fish, you can eat any fish’))

2,80 ¢" is invalid, but ‘(x)Fx & (*)Gx, 80 (x) (Fx & Gx)’ is valid;
anfd since the latter reveals more of the structure of the original’
iﬁ (t)rn}:al 1;1rgument: than the former one might be tempted to thin.k’
ma tt e best formal representation will be the one that exhibits the

0st structure. But my informal argument can be represented, again

in the symbolism of predj
ed .
revealed, as: predicate calculus, with further structure

(%) (Fx v Gx) & (%) (Hx v Ix)
) (Fx v Gx) & (Hx v I))

fo .
rmal argument is Judged extra-systematically valid. This js Quine’s
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maxim of shallow analysis (1960a p. 160): ‘where it doesn’t itch,
don’t scratch’.

In the interplay between logica utens and logica docens, I suggested
(p. 16), one may judge it worthwhile to sacrifice pre-formal judg-
ments of validity to smoothness of formal theory, or modify one’s
formal theory to accommodate assessments of informal arguments,
or — and it is this point I want to pursue here — to revise one’s view of
the appropriate way to represent an informal argument in formal
logic. One criterion by which one judges whether an informal argu-
ment is correctly represented by a given formal argument is that
intuitive judgments of validity be respected. For example, one’s confi-
dence that ‘Somebody is Prime Minister and somebody is Queen, so
the Prime Minister is Queen’ is invalid would lead one to resist
representing it by a formal argument valid in predicate calculus, as:

=h
=c
c

Q 8|

|

b
and to require something like the invalid:

(3x) Fx & (Ax)Gx
(1x) Fx=(1x) Gx

If, on the other hand, one judges an informal argument to be valid,
one will seek a representation by means of a valid formal argument.
For example, within the confines of the standard predicate calculus,
adverbially modified predicates are normally represented by means of
new predicate letters, so an argument like:

The President signed the treaty with a red pen.
So, the President signed the treaty.

would be represented as:

Fa

Ga
where ‘a’ represents ‘the President’,  F” represents ‘signed the treaty
with a red pen’ and ‘G’, ‘signed the treaty’. This, of course, is an
invalid argument in predicate calculus; and so, in view of the pre-
sumed validity of the original, informal argument, it has been urged
that some more perspicuous means of representing adverbial modifi-
cation, which does not simply obliterate the logical connection be-
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tween an adverbially modified predicate and its unmodified form,
be devised. Davidson, for example (1968a), proposes a representation
along the lines of:

(3x) (x was a signing of the treaty by the President
and x was with a red pen)
(3) (x was a signing of the treaty by the President)

which, like the original, is valid. Notice that this supplies the original
argument with a representation within the standard predicate calculus
by quantifying over events and treating adverbs as predicates of events;
another possibility would be to extend the standard formalism, e.g. by
the addition of predicate operators to represent adverbs. In the case of
modal adverbs, ‘necessarily’ and ‘possibly’, this kind of extension of
the vocabulary of formal logic has already taken place.

Some philosophers of logic have urged the claims of a neater picture,
according to which each informal argument has a unique logical form —
perhaps not immediately recognisable ~ which the correct symbolic
representation will exhibit. Such a view was held, for instance, by
Wittgenstein and by Russell during their logical atomist periods (see
e.g. Russell 1918, Wittgenstein 1922; and cf. comments on Russell’s
Fheory of descriptions in ch. 4 §3); for they aspired to devise a unique,
1de§lly perspicuous language in which logical form would be perfectly
exhl!)lted. More recently, Davidson has taken a similar stance: for
Davidson, the logical form of an argument is its representation in a
formal lang.uagf: for which truth can be defined in accordance with
the constraints imposed by Tarski’s theory (ch. 7 §5). Russell thought
Fhat t}Te grammatical form of a sentence was apt to be misleading as to
1ts‘log1cal form; some recent writers, impressed by Chomsky’s postu-
la.tlon of a deep grammatical structure underlying, but perhaps quite
different from, surface grammatical structure (see Chomsky 1957)
have S}lgg.ested that the logical form ,
fied with its deep grammatical structure (see e.g. Harman 1g70). The
relevant.deep grammatical/logical structure would have, presumably
;(;:e universal as between languages, since otherwise one would be 11;
butgi:z ;i':dal'low‘-?g Ifhat n argument could be, say, valid in Hebrew
ot in Hindi; aI}d 1t.1s, to'my mind, doubtful whether one is
o to expect that lmgulsts will eventually discover a sufficiently
, fm.wersal, grammatical structure. So I cannot be altogether
Optimistic about the prospects for this — admittedly gratifyingly tidy -
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picture. But nonetheless I see no reason for dismay at the inter-
dependence between intuitive, informal judgments of validity, hunches
as to the essential structural features of informal arguments, and the
development of formal logical systems. Rather, one might even feel
some satisfaction at the way this explains why the central questions in
philosophy of logic should cluster around the issue of the fit between
informal arguments and their formal representations: an issue which,
with respect to connectives, quantifiers and singular terms, the next
three chapters will investigate more thoroughly.



3

Sentence connectives

1 Formal considerations
. I shall begin by sketching some important formal features of
t e senterllce connectives, and proceed to a consideration of some
philosophical questions about the meanings of the connectives.

Adeguate sets of connectives: Junctional completeness
The connectives — ¢, ‘&, ‘v’ ‘>’ and “ = - of classical
sentence calculus are truth-functional : the truth-value of a compound
sentence formed by means of them depends only on the truth-salues
of its components. A set of connectives is adequate if it can express all
;:l;;};fel:zt:ogs. }'lThire are 16 (2%) 2-valued truth-functions of two
CAB’ is " al(): }(: the sets ,{"'! _:}’ {-, V}! {-, &}, {|}, and {+}
LB not both 4 and B’ and ‘4B’ is ‘neither A nor B’) is
x itq}l;l:a Z 1tlo:;z(pres;s them all. A forr'nal system is functionally complete
'~ and o pimiive, i ooy e T, it
' y complete, whereas the impli-
;:atlonal fragment of sentence calculus, with ‘-’ alone, is not le:ny
nc::g:clla;:;n;u; Cet.;g(;nt]e:rcr:)mori :96 5 }}ave more connectives than are
‘ mpleteness. It is because there are -
:a\;z zlcll;q;?tt; scsleii:; of connectives .th{jlt' one has formulations of 321111:::;
s ditferent sets of primitives. Given any adequate set, the
connectives can be defined. For example, with ‘—’ and ‘>’ as

1 iy

AB123 6
:;,“;‘f”’f?}°}’}‘}3}“}5}6
ft::};{{ffttttffff
fftftftf{{’:}{j::}{j:
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primitive, ‘4 v B’ can be defined as ‘— A4 — B’,and then ‘4 & B’ as
‘—~(=A4v —B)’; with ‘|’ or ¢}’ primitive ‘— A4’ can be defined as
‘A|A’ or ‘A}A’. Some formulations employ a constant, ‘ F’, which is
always to have the value f, and define ¢ — 4’ as ‘4 - F’. In each case
the correctness of the definitions can be checked by comparing the
truth-tables of definiens and definiendum and observing that they
correspond to the same truth-function.

Characteristic matrices: decidability
A matrix, or set of truth-tables, M, is characteristic for a
system S iff all and only the theorems of S are designated on M, and
all and only the valid inferences of S are designation-preserving in M.
Any value may be designated, but usually the point is to designate
the ‘truth-like’ value, or, perhaps, in the case of many-valued logics,
values; in 2-valued logic, of course, ‘#’ is designated. A wif is
designated on M iff it takes a designated value whatever assignment is
made to its atomic parts; a rule, from 4 ... 4, to infer B, is designa-
tion-preserving iff B takes a designated value whenever all of
A ... 4, do. For example, the 2-valued truth-tables are characteristic
for classical sentence calculus.
Finite truth-tables provide a decision procedure, that is, a mechanical
method for determining, for any wif of the system, whether it is a

theorem.

Many-valued logic
Of course, it would be possible to devise many-valued

matrices characteristic for 2-valued sentence calculus. I call 2-valued
sentence logic ‘2-valued’ rather than ‘many-valued’ because this is
the smallest number of values which can supply a characteristic
matrix. By an ‘n-valued logic’ I shall understand a system which has
a characteristic matrix with n values and no characteristic matrix with
mvalues for m < n. Some of the systems I referred to as ‘deviant” have
finite characteristic matrices; not unexpectedly, one motivation for
devising such systems has been the belief that some sentences within
the scope of logic are neither true nor false, but either are truth-
valueless, or, perhaps, have an intermediate truth-value: a belief
which will receive closer attention in ch. 11. Other deviant systems,
such as Intuitionist and some quantum logics, have no finite but only
infinite characteristic matrices. In what follows, ‘many-valued logic’
will mean “n-valued logic for 2 < n < o0’, except when I specifically

speak of infinstely many-valued systems.
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In an n-valued logic, any given place in a truth-table can be
occupied by any of # values, so, since the truth-table for a k-place
connective has n* entries, the number of truth-functions of & argu-
ments in an n-valued logic will be #%* —a number which increases
enormously with small increases in 7. Fukasiewicz’s 3-valued logic,
with—’, ‘&, ‘v’ ‘>’and ‘=, is functionally incomplete ; Stupecki
showed that it becomes functionally complete with the addition of
a new 1-place connective T (for ‘tertium’) such that ‘ TA’ takes the
intermediate value whatever the value of ‘4. As is to be expected,
the familiar interdefinability relations are apt to break down in many-
valued logic; for example, in F.ukasiewicz’s 3-valued logic ‘A v B’
does not, as in 2-valued logic, have the same truth-table as ‘ — 4 — B’ 3
it can be defined, instead, as ‘(4 - B)—B’.

2 The meanings of the connectives
Formal languages and informal readings
One can look at the sentence calculus from, as it were, four

levels:

(i) the axioms/rules of inference

(i) the formal interpretation (matrices)
(iii) the ordinary language readings of (i)
(iv) the informal explanation of (ii)

(i) is the level of syntax; levels (ii) and (iv) are dubbed by Plantinga
1974 pp..'126—8 ‘pure’ and ‘depraved’ semantics, respectively. Levels
(M) anfi (ii), being formal, are agreeably manageable; but levels (iii)
and (1v),. though trickier, are no less important, I ob’served in ch. 1
tha.t thf.: identification of a system as a system of logic requires a ;al
to its (intended?) interpretation. To identify a system as a senffnce
;jlrf:illl?n:ne does. not only need to know the axioms/rules and their
aLin aclel:};;etatlon by means of matrices; one also needs to know
o are to represent truth and falsity, the letters ¢ 7’ ‘q’, ete.
O represent sentences, ¢ — negation, ‘&’ conjunction, ‘v’ dis',unc-
tion, and so forth. One’s understanding of the conr;ectives.l t
prt(:;un’lab!y derive somehow from some or all of these levels o
ne’s v i ’

oo tl:;s; atl:)o:tnllll(:lvbzl;eocfogz:v;s get their me.aning will affect

- T'or mstance, it has been held
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contrary to appearances, what the classical logician asserts when he
asserts ‘4 v —4’. One argument for this ‘meaning-variance’ thesis
(cf. ch. 12 §1) would be that the meaning of the connectives is given
simply by the axioms/rules and/or matrices of the system (levels (i)
and (ii)), from which it follows that the connectives of a many-valued
logic must differ in meaning from those of 2-valued logic, since the
axioms/rules and the matrices differ. Another dispute concerns the
appropriateness of the English readings of the connectives, how accu-
rately, for instance, ‘and’ represents ‘&’, or ‘if’, ‘>’. What seems to
be at issue here is whether the axioms/rules are true/truth-preserving,
and the matrices correct, if thought of as characterising the English
expressions used as readings: whether, since ‘4 & B’ takes ¢ iff ‘4’
takes ¢ and ‘B’ takes ¢, ‘4 and B’ is true iff ‘4’ is true and ‘ B’ is true.
This in turn raises another question: does it matter if there is a
discrepancy?

[ 1 tOﬂk y

Prior has argued that the meanings of the connectives can-
not derive from the axioms/rules of the system in which they appear,
nor from their truth-tables, but must be given by their English
readings. (If he were right, of course, the ‘meaning-variance’ view of
many-valued logics, mentioned above, would be refuted.) Prior (1960,
1964) presents a purported reductio ad absurdum of the thesis that there
are ‘analytically valid inferences’, inferences, that is, the validity of
which arises solely from the meanings of the logical constants con-
tained in them. According to this thesis, the inference from ‘4 & B’
to ‘4’ is analytically valid, for the meaning of ‘&’ is completely given
by the rules of inference of &-introduction and &-elimination. Prior
argues that ‘in this sense of “analytically valid” any statement may be
inferred, in an analytically valid way, from any other statement’
(1960 p. 130). Suppose the meaning of ‘tonk’ to be given by the rules
of inference:

(T1) from ‘A4’ to infer ‘A tonk B’ (‘tonk-introduction’)
(T2) from ‘A tonk B’ to infer ‘B’ (‘tonk-elimination’)

Using these rules, 4 } B, for any 4 and B:

() 4 assumption
(2) A tonk B (1), (T1)
(3) B (2), (T2)
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8o, of course, a system with (T1) and (T2) would be inconsistent.
Nothing vital depends on Prior’s using rules of inference rather than
axioms; the axioms ‘4 - (4 tonk B)’ and ‘(A4 tonk B) > B’, with
the rule to infer B from 4 - Band 4 (modus ponens, hereafter MPP)
would lead to equally alarming consequences; see Prior 1964 p. 192.

Prior believes himself to have shown that the notion of an analyti-
cally valid inference is a confusion, and that ‘an expression must have
some independently determined meaning before we can discover
whet.her inferences involving it are valid or invalid’ (1960 pp. 129-30).

Pnf)r argues that since the rules (Tr) and (T2) cannot give the
meaning of “tonk’ the meanings of the connectives cannot, in general,
be‘ given by the axioms/rules in which they occur. However, one
might reply that (Tr) and (T2) fail to specify the meaning of ‘zonk’
for the sufficient reason that they are defective rules. They allow that
At B for any 4 and B; and no system in which anything is derivable
from anything has any prospect of discriminating acceptable from
unacceptable inferences (cf. Belnap 1961, Stevenson 1961). Prior has
not s.hown that acceptable rules of inference could not give the
meaning of connectives occurring in them,

I suggested earlier that a major objective of the construction of
formal systems of logic is to give axioms/rules such that the informal
fnfex.'e.nces expressible in the language of the formalism which are
intuitively judged valid in the extra-systematic sense are valid in the

Aims of formalisation

hink that something like the process
when, for instance, Frege devised his
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Begriffsschrift. Of course, the standard logical languages are now so
familiar that one is no longer very conscious of how and why they
were first constructed. But the same process can be seen in recent
attempts to devise new formalisms for hitherto neglected kinds of
argument; see, for example, the procedure adopted by D. K. Lewis
1973 in devising his analysis of counterfactuals.

Well, supposing that this is roughly right, what is its significance
for questions about the meanings of the connectives? Something,
I think, like this: first, both the syntax and pure semantics (levels (i)
and (i1)) and the informal readings and depraved semantics (levels (i)
and (iv)) may be expected to contribute to the meanings of the con-
nectives; for part of the object of the enterprise is to have levels (i)
and (ii) adequately represent (iii) and (iv).

However, if formal logic faithfully followed informal arguments in
all their complexity and vagueness there would be little point in
formalisation ; one aims, in formalising, to generalise, to simplify, and
to increase precision and rigour. This means, I think, that one should
neither expect nor desire a direct formal representation of all the
informal arguments judged, extra-systematically, to be valid. Rather,
pre-systematic judgments of validity will supply data for the con-
struction of a formal logic, but considerations of simplicity, precision
and rigour may be expected to lead to discrepancies between informal
arguments and their formal representations, and even in some cases
perhaps to a reassessment of intuitive judgments. One uses intuitive
judgments of some arguments to construct a formal theory which
gives verdicts, perhaps quite unexpected verdicts, on other argu-
ments; and one might eventually sacrifice some of the original
judgments to considerations of simplicity and generality. These
points relate, of course, to the interdependence of one’s judgments of
the correctness of a translation of an informal argument into a formal
language and one’s pre-systematic view of its validity, remarked in
ch. 2. (An example would be the standard rendering of ‘All Fs are Gs’
as ‘(x) (Fx — Gx)’, which is true if its antecedent is false, i.e. if there
are no Fs, It is pretty doubtful whether one would pre-systematically
have agreed that, say, all unicorns are purple, and pretty certain that
one would not have agreed that all unicorns are purple and all
unicorns are orange.)

One should recognise, then, that a failure on the part of a formal
system to represent al/l the knobs and bumps of the informal argu-
ments it systematises is not necessarily objectionable. On the other
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hand, one must be wary of assuming that all adjustments are accept-
able; one needs to ask whether the gains in simplicity and generality
compensate for the discrepancy. Some of the knobs and bumps of
English may be important. These remarks may seem disagreeably
vague; I shall try to make them more specific by considering a couple
of examples,
‘ Why do the usual formal logics have, for example, ‘&, to be read
and’, but no formal analogue of ‘because’ or ‘but’; and ‘a...)’, to
be read “at least one’, but no formal analogue of ‘several’ or ‘qui;e a

y
few’? Two .featlfres of the favoured expressions suggest themselves:
truth-functionality and precision,

‘&’ is truth-functional; and truth-fu
amenable .to formal treatment — notably, they allow the possibility of
a n.le.chamcal decision procedure. This is no doubt why the formal
logxciar.l has an analogue of ‘and’ but none of ‘because’ or ‘but’:
t::tc}ll : Vl; at lefa:v,t a large class of uses, is truth-functional, whereas thej
e ‘u;,o bA :l:)ause B’ depend?, not only on the truth-values of
ey , but ’ on whether B isa reason for 4, and the truth-

ue of “4 but B’ also upon whether the combination of 4 and B is

surprising,
Prising. ‘At least one’ and “all’ are not truth-functions (though in

the special case of a finjte universe they are equivalent to ‘Fa v Fb v

e ’ ¢
unl\i/kf"fse::::l , 1:: d&‘Fb .& & F:z’ resp-ectively). But they are -
common e 414, gulte,a‘few = precise, It is notable that one
ot o orcadi agnc:O @..), some", 18 vaguer than ‘(3 ...)’ itself;
tendency 1 e re ac(:lc?rate‘readmg. (Other sciences share logic’s
of ooncy y and idealise; compare the extensionless points
g try or the frictionless surfaces of mechanics,)
However, while it is clear that truth-functional and. precise expres-
e point of view of simplicity and rigour to
gue expressions, it is not 8o clear that this

- For non-truth-functi
-function ~‘L’
and ‘M’ for ‘necessarily’ - operators - °L

nctions are especially readily

non-truth-functional o va

temporal sense which ‘and’
the standard predicate ¢

tem . . .
poral conszdemtxom; one is usually adviged to understand its

P’s and ‘q’s tenseless}
discussed fn ch, g iy ¥- Some proposals for ternporal logics are

Sentence connectives 35

one’, Altham (1971) has devised a logic with quantifiers for ‘many’
and ‘few’,

The desirability of truth-functionality is quite uncontroversial;
but it is equally clear that a logic restricted to truth-functions would
be unacceptably limited. How essential precision is to the formal
logical enterprise is more controversial. Dummett’s objection to
allowing epistemic ‘logics’ as genuinely logics, you will recall, was
that ‘knows’ and ‘believes’ are inherently vague. Other logicians,
however, have deliberately made use of vague ideas. For example, in
an analysis of counterfactual conditionals (‘ If it had been the case that
4 it would have been the case that B’) D. K. Lewis (1973, especi-
ally ch. 4) proposes to employ the admittedly vague idea of similarity
between possible worlds (roughly, ‘in all those possible worlds most
similar to the actual world, but in which 4, B’); he defends his
compromise with vagueness by observing that the vagueness of the
analysans is unobjectionable since the analysandum is itself vague.
Zadeh, with his ‘fuzzy logic’ (see e.g. 1975), proposes an even more
radical departure from logic’s traditional concern with precision. I
doubt whether such departures are justified by their results so far, but
much more argument would be needed to show that this doubt is
well-founded; cf. ch. g §4.

‘&’ and ‘and’, ‘v’ and ‘or’, etc.

Of the readings ‘not’ (of ‘ —’), ‘and’ (of ‘&’), ‘or’ (of ‘v’)
and ‘if ... then ---’ (of ‘~>"), Strawson has remarked (1952 p. 79) that
‘the first two are the least misleading’ and the remainder ‘definitely
wrong’, Certainly there are discrepancies.

Whereas ‘ —’ in sentence calculus is a sentence-forming operator
on sentences, ‘not’ in English may negate either an entire sentence or
else its predicate. This distinction (between ‘external’ and ‘internal’
negation) has been thought important for the understanding of
allegedly meaningless sentences; for instance, it has been suggested
that ‘Virtue is not triangular’, like ¢ Virtue is triangular’, is meaning-
less, whereas ‘It is not the case that virtue is triangular’ is true, It has
also been observed that in colloquial speech double negations do not
always ‘ cancel out’, but may be used as emphatic negatives. ‘And’, as
I have already observed, is sometimes used in the sense of ‘and then’,
whereas ‘&’ is indifferent to temporal order.

Some have argued that ‘or’ has two senses, one inclusive and the
other exclusive; but this would not be too serious a divergence from
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the ‘v’ of sentence calculus, since an exclusive disjunction could be
defined as ‘(4 v B) &—(4 & B)’. A second argument for a dis-
crepancy between ‘or’ and ‘v’ appeals to the fact that, in ordinary
speech, it might well be seriously misleading to assert, say, ‘John has
the book or Mary has it’ if one was in a position to assert ‘John has
the book’. However, it could be held that the oddity of the analogue
of the rule of v-introduction (from ‘A4’ to infer ‘4 v B’) in ordinary
discourse is rather a matter of what Grice has called conversational
implicature than of validity. According to Grice’s account, a speaker
conversationally implies that B if Ass asserting that A gives his hearer
reason to believe that he believes that B. Since asserting ‘4 or B’
when one is entitled to assert ‘4’ (or ‘B’) contravenes one of Grice’s
principles of conversational candour: that one should not make a
weaker when entitled to make a stronger assertion —a speaker who
asserts ‘4 or B’ conversationally implies that he doesn’t know
whether it is 4 or B which is true. This explanation, since it doesn’t
concern the truth-values of assertions, allows one to agree that ‘4 or
B’ like ‘A v B’, is true just in case ‘4’ is true or ‘B’ is true, and so

would explain away the apparent discrepancy.
The discrepancies between ‘-’ and ‘if’ have generally been
fhought the most serious. It seems to be pretty much agreed that if
If 4 then B’ is true, then ‘4 - B’ is true, but it is highly contro-
versial whether, if ‘4 > B’ ig true, ‘If 4 then B’ is true. Faris (1962)
argues that ‘If 4 then B’ is derivable from ‘4 — B’ sothat ‘4 > B’
and ‘If 4 then B’ are interderivable, if not synonymous. He assumes
Fhat a necessary and sufficient condition for the truth of *If 4 then B’
:efﬁl{;;LOZ 0E m f;letl: i:ha set S of tn‘xe prop??itions such. that B is
there is a set of true gio o .W'lth S 1l B s true, .Fan‘s goes ?I-l’
the solo memmie. fmf)n vf};)is;tllon?,hnamel)t, the set of Whlch. A—>. B’is
and “Tf A ther B” iy FC ) YVlt A, B isderivable: so E is satlsf.ied,
¢ . Faris argument has been attacked at various

discrepancies between ‘>’ and ¢
tional implicature than of truth-

licat conditions. Their explanation would
80 something like thig: j1'g not t I

hat ‘If 4 then B* is false if ‘4’ is false
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or ‘B’ true but rather that when there is no connection between ‘4’
and ‘B’ it would be pointless and misleading to assert ‘If 4 then B’
if one was entitled to assert ‘—A’ or ‘B’ (see e.g. Johnson 1921,
Moore 1952). Others, again, have suggested that ‘if’ has several. uses
in English, one of which may correspond closely to ‘>’, but th? others
of which require a different representation (see e.g. N!a‘ckje 1973
where nine uses, and six accounts, of English conditionals are
istineuished). .
dlsgjlzgcltilelo)gic offers, in fact, more than one kind o.f conditlona.l.
The material conditional, which I have been discussing so far,’ is
truth-functional; and ‘4 — B’ is true if either ‘4’ is false or ‘B’ is
true. So it has the theorems:

A— (B> A4)
(A->B)v (B~ 4)

These are the ‘paradoxes of material implication’. iThe ‘paradoxes’
result if one reads ‘=’ as ‘if” or ‘implies’; C. I. Lewis comments that
the third of the above theorems says that if one takes any two sen-
tences at random from a newspaper, either the ﬁrst‘ will 1mpl): the
second, or the second the first. Reflection (‘)n these’ pa}:admfes ,leic;
Lewis to propose a stronger conditiona!, 4 3B ’w ‘f;e -3 o
strict implication, defined as ‘Nece‘ssanly (4 B) - ecesszsezlr
(A4 - B, given the standard semantics for mod'fll logic, is supg .
to be true if B is true in all possible worlds in wl‘uch A is true. fft e;
implication relations, modelled on strict implication, havi bee.n;) er;
in analysis of counterfactuals (see Stalnaker 1968, D. I?.b Fvgls .9';;:; ;s
However, strict implication has its own paradfn.ces, nc;: y, ju =
a false proposition materially implif:s: any proposition, ;1111 a trg:itci)on
is materially implied by any proposition, o an 1m}.)03811. e prIcl)Ecess
strictly implies anything, and anything strictly implies ztlricter ) :I?:
proposition. Relevance logicians consequently propose a 8 er con-
ditional yet, which requires a relation of relevance betv’?ﬁn a.nlo dent
and consequent (see Anderson and 1.3eln.ap ,1975 §1). These eaglin s
object to calling ‘->’ ‘material implication’, as well as to rld begno
‘If ... then ---’; ‘immaterial negation’, they ?ugge.stt, wouf De mo
more inappropriate. They also extend thel'r cnng;ed;d A r;cm
functional logic to disjunction — remember t%xat in the ; ndard a); e
‘A > B’ is equivalent to ‘ — A4 v B’ —arguing that the info
is, like ‘if’, intensional.
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One issue here is which conditional best corresponds to ‘if’; to
which, of course, the answer may be that different formal conditionals
correspond best to different uses or senses of ‘if’. Another is, granted
that material implication, being truth-functional, is the simplest of
the formal conditionals, whether resort to strict or subjunctive or
relevant conditionals brings advantages to compensate for the loss in
simplicity. And here, I think, the purposes for which formalisation is
undertaken may be crucial. If one is concerned only to represent
formally the valid arguments which are used in mathematics, for
example, it might be that a truth-functional implication would be
adequate; though even this is disputable (cf. Anderson and Belnap
1975 §3). If, on the other hand, one is also concerned to represent
arguments in empirical science, it may be that, since science is ap-
parently deeply committed to dispositions, and so to subjunctive
conditionals (‘x is soluble’ or ‘If x were put in water, it would
dissolve’) one is apt to need something stronger; but this too is dis-
putable (see e.g. Goodman 1955, or Quine 1973 pp. 8-16). So the
significance of the discrepancies between *if’ and ‘-’ will depend on
the answers to at least two further questions: for what purpose(s) is
the formalisation intended? and, does that pur
stronger than the material conditional? Both
course of a closer examination of the strict
in ch, 10 - are deep and difficult questions,

pose require something
- as we shall see in the
and relevant conditionals

4

Quantifiers

1 The quantifiers and their interpretation
‘(x) Fx’ is usually read long the lines of ‘For all x, Fx’, and
‘(3x) Fx’ along the lines of ‘For some x, Fx’ or, more accu.rately,
‘For at least one x, Fx’; ‘(...)’ is generally known as the universal,
‘(3 ...)’ as the existential, quantifier. A variable inside the scope of
a quantifier, such as ‘x’ in ‘(Ix) Fx’, is said to be bound, a variable
not bound by any quantifier, such as ‘2’ in ‘Fx’, or ‘y” in ‘(E|x) Rxy’,
to be free. A formula with one or more free variables is (Ealled a
(1-, 2- ... n-place) open sentence, a formula without 'free varlabl.es a
closed sentence (or ‘o-place open sentence’). So pre@ng a quantifier,
‘(x)’ or ‘(3x)’, to an open sentence, such as ‘Fx.’, with just ‘x’ fx:ee,
yields a closed sentence, ‘(x) Fx’ or ‘(3x) Fx’; in general, preﬁx1.ng
a quantifier binding one of its free variables to an open sentence with
n free variables yields an open sentence with n— 1 free variables.
Some formulations of the predicate calculus have singular terms,
‘a’, ‘b’ ‘c’ ... etc. as well as variables; these are individual cqnstants,
each denoting some specific individual. By dropping a quantlﬁe_r and
replacing the variable(s) it bound by singular terms, one ob'talns an
instance of the quantified formula, as e.g. ‘Fa—> Ga’ is an instance
of “(x) (Fx - Gx)’. One could think of bound Yanables as playing a
role analogous to that of the pronouns which, in natural'languages,
secure cross-reference, and of singular terms as playing a role
analogous to that of the proper names which, in natural languages,
refer to individuals (but cf. ch. 5). . .
In modern logic, as I've just indicated, quantlﬁ?rs and singular
terms belong to quite different syntactical categories. Frege, who
invented quantification theory (Frege 1879; the quantifiers were also
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devised, independently, by Peirce and Mitchell; see Peirce 188 5) laid
great stress on the importance of shifting attention from the subject—
predicate distinction to the function-argument distinction. One con-
sequence of this, essential to the adequacy of the formalism to repre-
sent mathematical argument, is to allow for relations, since one can
have functions of more than one argument. Another, which is most
relevant to our present purposes, is to allow for second-level functions,
the category of the quantifiers. For instance, to say that three-legged
dogs_ exist, according to Frege, is to say that the concept three-legged
dog is not empty; the quantifier ‘3 ...)" is a concept which applies
to concepts, a second-level function (see Frege 1891, 1892). However,
‘some writers have thought that natural language quantifiers, ‘some’
.all’, ‘every’ and so forth, behave very much like names. Russell for’
}nstance, once tried to treat these ‘ quantifiers’ as ‘denoting phras’es’ ;
some boy’ was like ‘John’ except for denoting an ‘ambiguous’ indi-,
vidual; but subsequently he settled for an account in the Fregean
style (Russell 1903; and cf. criticisms in Geach 1962). Later writers
notably Montague 1973, have pursued the idea of treating qyantiﬁers’
a8 name-like (and cf. Hintikka’s defence of this appm in 1;76—;11;d
the C(?mme{lts by Fogelin and Potts). I, however, shall have to cox’lﬁne
my discussion to the regular, ‘Fregean’ quantifiers,
‘ ’In‘ ]"irst~order predicate calculus only ‘i;&i;{dual’ variables
‘ ;‘ k ‘yG’... etc., may be bound by quantifiers; in second-order calcul;
1ett;r ‘p’..; e’tc. may also be bound, as in ‘(%) (F) Fx’. A sentence
lemr,‘ ‘R: i :‘R e’tf:., can be thougl"lt of a8 a limit case of a predicate
o ; . xy ‘1s ’a 2-place predicate, ‘ F’ in * Fx® a 1-place predi-
, an p., In 'p’, a o-place predicate. So quantified sentenc
::alculus, Whl’cl'f allows quantifiers binding ‘p’, ‘g’ ... etc a: i:l
fg)(f vi— p),is a kind of secor.ld-order calculus. Calculi w’ith dif-
entsty es.'. of variable, each varying over different kinds of thin h
as a formalism with one style of variable for natural and t}gl’ sufc
real, numbers, are known as many-sorted theories ’ Hrotherfor

Wi .
ith the help of the qQuantifiers numerical statements — ‘There are

7 x3 which are F’ — can b
e form ;
is B io: ormulated. ‘There is at legst one x which

(@x) Fx
and ‘There is af most one x which is F* ig.
) ) (Fy = x = y)

Quantifiers 41

(if this isn’t obvious, observe that you could read the above formula
as ‘If there are two Fs, they’re the same’); so ‘ There is exactly one x
which is F’ is:

@) () (Fy = x = 3)
and ‘There are exactly two xs which are F’ is:
@)@ R Fz=x=2Vvy=2)

and so forth.! Less specific numerical quantifiers, such as ‘many’ and
‘few’, have also received formal treatment (Altham 1971), along the
lines of ‘at least n” and ‘at most »n’ for variable n.

The distinctions made in the previous chapter between the informal
readings of the symbols of a formal language (level (iii)), their formal
interpretation (level (ii)), and the informal explanation offered of the
formal semantics (level (iv)), applies, of course, to the quantifiers as
well as the sentence connectives. Whereas in the case of the connec-
tives the main controversy centred around the question, how ade-
quately the truth-functional connectives represent their English
analogues, in the case of the quantifiers a key issue concerns their
appropriate formal interpretation. It is often observed that the
universal quantifier is analogous to conjunction:

(%) Fx = Fa& Fb & Fc & ... etc.
and the existential quantifier to disjunction:
(3x) Fx = Fav Fbv Fe v ... etc.

Indeed, for a theory for which the domain is finite (e.g. where the
variables range over the members of the British government) a uni-
versally quantified formula is equivalent to a finite conjunction and
an existentially quantified formula to a finite disjunction. However,
for a theory with an infinite domain (e.g. where the variables range
over the natural numbers) quantified formulae can be represented
only by infinitely long conjunctions or disjunctions - the ‘... etc.’ is
ineliminable. So an acceptable interpretation will have to supply the

1 Part of the logicist programme consisted in the definition of the natural
numbers as certain sets; o as the set of o-membered sets, 1 as the set
of 1-membered sets, ... # as the set of n-membered sets, for instance.
Notice how this defines the nominal use of numbers (as in ‘9 > 7°) in
terms of the adjectival use (as in ‘ There are 9 planets’), which can,
as I have just explained, be expressed in terms of quantifiers and

identity.
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requisite generality. And in fact two distinct styles of interpretation
have been offered for the quantifiers. The objectual interpretation

appeals to the values of the variables, the objects over which the
variables range:

‘(x) Fx’ is interpreted as ‘For all objects, , in the
‘ o domain, D, Fx’
(3x) Fx’ is interpreted as ‘For at least one object, x, in the
domain, D, Fx.’
On. the ‘model-theoretic’ approach the domain, D, is a set of objects
assigned as the range of the variables — as it might be, the natural
numbers, persons, fictional characters, or whatever; the ‘absolute’
approach, however, requires D to be ‘the universe’, i.e. all the objects
there are. The restricted domains assigned on the model-theoi‘etic
approach .aren’t necessarily subsets of ‘the universe’ though; the
set of fictional characters, for instance, wouldn’t be (c’h. 5 §4) ,The
substitutional interpretation appeals, not to the values, but t.o the

substituends for the variables, th i
: » the expressions, that i
substituted for the variables: ’ " hat I that can be

. ..
(x) Fx’ is interpreted as ‘ All substitution instances
‘ o of ‘F...* are true’
(3%) Fx’ is interpreted as ‘At least one substitution
instance of ‘F ...’ ig true,’
QIInh: :Ill)éec];ual.dmterpretation is championed by - among others -
avidson; the substitutional int i
others — Mates and Ma i s have s o8
rcus. Both interpretations h
o ) ‘ rpretations have a pretty lon
so::;tr?;l Ru;aelil’s explanations of the quantifiers, for inla)tancye arg
. t]
) woume; 0 ft‘ € one and sometimes of the other character. However,
: . ’
iy t; Ozlgrh:o 1s:ay, I th(llnk, that the objectual interpretation is
ot as standard, the substitut;
B 1 _ , stitutional as a challenger
ose credentials stand in need of scrutiny. There are, as this suggefts
Yy
n; the status of the two styles of interpretation:
y one of which can be ‘right’; or that they

ses. I, in the com
1068, Li S pany of e.g. Belnap and D
968, Linsky 1972, Kripke 1976, shall take the second, m(fre toler:nn;l

view of the matter.

But thic : .
e :,:1 tlgsnlfhnot to say that nothing hangs on which interpretation is
co ;,e € contrary, the choice may have important philosophical
detn:;?I nces, i shall not be able to consider af the ramiﬁcat.igns in
shall, however, sketch an account of the crucial role played

that they are rivals, o
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by the objectual interpretation in Quine’s ontological views, This will
be worthwhile both for the sake of illustrating the metaphysical issues
which are apt to be entangled with questions about the interpretation
of formal languages, and also with a view to showing subsequently
(ch. 10) how Quine’s ideas about quantification and ontology effect
his attitude to the intelligibility of modal logic.

2 Metaphysical interlude: Quine on quantification and
ontology
Ontology may be characterised as that part of metaphysics
which concerns the question, what kinds of thing there are. Quine’s
views on ontology may be seen as the product of two key ideas, the
ideas expressed in two of his best-known slogans: ‘to be is to be the
value of a variable’ and ‘ No entity without identity’ (see fig. 2). The
first slogan introduces Quine’s criterion of ontological commitment, a
test of what kinds of thing a theory says there are; the second intro-
duces his standards of ontological admissibility — only those entities
should be tolerated for which adequate criteria of identity can be
supplied. I shall concentrate on the first of these ideas, the criterion
of ontological commitment, for it is to this that Quine’s support for
objectual quantification is primarily relevant.

One or two brief comments on the second idea will, however, be
useful. Criteria of identity give conditions for things of a given kind to
be identical, as: sets are the same if they have the same members, or
as: two physical objects are the same if they occupy the same spatio-
temporal position. Notice that the requirement that only those kinds
of entity be allowed for which criteria of identity can be given is rather
strong (we’re pretty confident that there are people, for instance, but
there is a notorious problem about supplying criteria of personal
identity). Quine holds that intensional (meaning) notions are hope-
lessly unclear; consequently, identity conditions stated in intensional
terms are not, by Quine’s standards, adequate; and so kinds of sup-
posed entity which can only be individuated by appeal to meaning —
properties or propositions, for example — are not, by his standards,

admissible.

The criterion of ontological commitment
What, then, is Quine’s criterion of ontological commitment,
and how is it connected with the objectual interpretation of the
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quantifiers? The criterion is put in various, not always equivalent,
forms:
entities of a given sort are assumed by a theory if and only if
some of them must be counted among the values of the
variables, in order that the statements affirmed in the theory
be true. (1953a p. 103)
to say that a given existential quantification presupposes
objects of a given kind is to say simply that the open
sentence which follows the quantifier is true of some
objects of that kind and none not of that kind. (19532 p. 131)

The idea is — roughly — that one tells what a theory says there is by
putting it in predicate calculus notation, and asking what kinds of
thing are required as values of its variables if theorems beginning
‘(3x)...” are to be true. (So a theory in which ‘(3x) (x is prime and
X > 1,000,000)’ is a theorem is committed to the existence of prime
numbers greater than a million, and a fortiori to the existence of prime
numbers and to the existence of numbers.) It is obvious that the
criterion applies only to snterpreted theories. It is important, also, that
the criterion is to apply only when the theory is expressed in primitive
notation; if quantification over numbers is only an abbreviation for
quantification over classes, for instance, then the theory is committed
to classes but not to numbers. Quine’s criterion is a test of what a
theory says there is, not of what there is. What there is is what a true
theory says there is. The refusal to admit intensional entities acts as
a sort of preliminary filter; theories which say there are intensional
entities are not, in Quine’s view, really intelligible, so a fortiori they
are not true,

Quine’s explanation of his criterion leaves a good deal to be
desired. As Cartwright observes in 1954, some formulations — the first
one quoted above, for instance — employ such locutions as ‘has to’,
‘must’, ‘require’; yet these are intensional idioms, and Quine offi-
cially urges that these should be shunned. Quine has explicitly claimed
that his criterion is extensional (19532 pp. 15, 131);! and some formu-

! He allows that when the criterion is applied to a theory not in
quantificational form, an intensional element will be introduced in the
form of an appeal to & correct translation of that theory into predicate
calculus (19538, p. 131). This concession, together with Quine’s thesis
of the indeterminacy of translation (1960a ch. 2) leads to the thesis of
ontological relativity (1968). But my present concern is whether the
criterion itself can be put in an extensional way.
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lations — the second quoted above, for instance — are given purely in
extensional terms. The question is whether extensional formulations
are adequate. Scheffler and Chomsky (1958) argue rather persuasively
fhat they are not. The problem is how to understand the condition
the open sentence which follows the quantifier is true of some objects
of a certain kind and none not of that kind’ in the extensional formu-
lation. If it is read ‘I objects of kind % such that the open sentence is
true of them and of none not of that kind”, it follows that it is impos-
sible to say that a theory says there are objects of kind %, without
fmese{f saying that there are objects of kind &, for 3 objects of icind k..
itself inv?lves ontological commitment. But if it is read ‘If the o en
sentence is true of any objects, it is true of some objects of kind k& End
of_ none not of that kind’, it follows that any theory which is com-
m{tted to anything that doesn’t exist is thereby committed to every-
Fhmg that d?esn’t exist, for if the antecedent is false, the conditio;};l
is tr}le. But if the criterion cannot be adequately stat,ed extensionall
it fails by Quine’s own standards. Someone who didn’t share Quine’z
scrup}es, .of course, might find the criterion acceptable notwith-
standing its intensional character. But there are further uesti
be SSke'd about the reasons Quine offers for the criteriori1 ons 1o
N thl;evzlizg;:?: :}e;so}? wl}y Quine locates ontological commitment
chowe o 5t lt e thinks tl.lat the eliminability of singular terms
i aanat e :I:a?sz,?::}oc:r::::'tment' of (; theory cannot reside in
; . ses tons: 18 Quine right to claim that
erlllg)l;(l)ax: z:lrr;s are'ellmmable? and, is he right to thir?k that if they are,
e thgex m{mtm'ent must be carried by bound variables? I shall
Quine's proposal for the cf
or inati i
stages: first, singular termsear(::llrr:;?:ct::::inb()fdsglg'mar ten'm' has e
¥y definite descriptions, and

then the definite descripti
scriptions are elimi ; .
and variables, P liminated in favour of quantifiers

(i) In the case of some

. pro €r names
definite description which P at least, one can supply a

Plato’ for “Sourapes: denotes the same thing: ‘the teacher of
might someti ‘;)S » for example. To avoid the difficulties which
mes be encountered in findj .
i : e e . Ing an ordina ;
i;llab[y true of just the individual denoted by a name 1 predicate
€ cons i L .
a5 () :Irux ::E;on ‘ofl artificial predicates, and defines © a, ’ (as, “Socrates”)
8, “the x which socratiges’ 4
: ses’). One could thi
redicate. ‘4° . could think of th
Eleans te, A’, Quine suggests, as meaning ‘ = a’ (s0°... socr f::‘nevs:
18 identical with Socrates ’)- However this unofficial o
com-

Quine proposes
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ment is not to be thought of as defining the new predicates, for the
whole point of introducing them is to get rid of names altogether; it is
merely an intuitive explanation of predicates which must be taken as
primitive.

(ii) The second stage is to use Russell’s theory of descriptions to
eliminate the definite descriptions which now replace singular terms.
This eliminates definite descriptions in favour of quantifiers, variables,

and identity (details in ch. 5 §3), thus:

The x which is F is G = df. There is exactly one F and
whatever is Fis G

i.e. in symbols:
G((1x) Fx) = df. @x) ((9) (Fy = x = y) & Gx)

Thus, sentences containing names (as, ‘Socrates took poison’) can be
replaced by sentences containing descriptions (* The x which socratises
took poison’), and then by sentences containing only quantifiers and
variables (‘ There is just one x which socratises and whatever socratises
took poison’).

Quine draws the conclusion (1953a p. 13) that, since ‘whatever we
say with the help of names can be said in a language which shuns
names altogether’, it cannot be names, but must be the quantified
variables, which carry ontological commitment.

The thesis of the eliminability of singular terms has come in for
criticism (see e.g. Strawson 1g61). But the real doubt concerns, not so
much the formal feasibility of Quine’s proposal, as its philosophical
significance. The fact that Quine can supply an appropriate definite
description to replace a name only by the use of predicates which,
though officially unanalysable, are unofficially explained with the help
of names (‘A’ means ‘= a@’) scarcely reassures one that the
eliminability of singular terms really shows them to be ontologically
irrelevant.

Equally unsettling is the discovery that not only singular terms, but
also quantifiers and variables, are eliminable. In the combinatory logic
due to Schonfinkel and Curry — and, ironically enough, explained by
Quine himself in 1960b — variables are supplanted by predicate
operators called ‘combinators’. The predicate operator ‘Der’, for
‘derelativisation’, turns an n-place predicate into an (»—1)-place
predicate. If ‘ F’ is a 1-place predicate, say ‘... isadog’, ‘Der F’isan
o-place predicate —a closed sentence - ‘Something is a dog’; if
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‘...R---"is a 2-place predicate, say ‘... bites ---’, ‘Der R’ is a 1-place
predicate, ‘... bites something’, and ‘Der Der R’ a o-place predicate,
‘Something bites something’.

“Inv’, for ‘inversion’, reverses the order of the places of a 2-place
predicate; so {((/n R)..., ---)’ means ‘---R...". ‘Ref’, for ‘reflexive’,
turns a 2-place predicate into a 1-place reflexive predicate; so ‘ Ref R’
means ‘... has R to itself’. The procedure is generalised to polyadic
predicates and to compound predications; and the upshot is a transla-
tion without quantifiers of the formulae of quantification theory, in
which inversion provides for permutation of the order of variables,
reflexion for repetition of variables, and derelativisation for
quantification.

Quine concedes that his criterion doesn’t apply directly to com-
binatory logic, but observes that it can be applied indirectly, via the
translation of combinatory into quantified formulae. But this is only
to obscure the issue, which is that if the eliminability of singular terms
were a good reason for denying that they carry ontological commit-
ment, the eliminability of quantifiers should presumably be as good
a reason for refusing them ontological significance.

This makes clearer, I think, the very considerable importance which
Quine’s insistence on the objectual interpretation of the quantifiers has
for his ontological criterion. Though the same theory could be
expressed using singular terms as well as quantifiers,
operators instead of quantifiers, its quantificational form reveals its
ontological commitments most transparently, Quine thinks, because
a sentence of the form ‘(Ax). . ." says that there is something which. . .

To insist on the correctness of the criterion. . .is, indeed,
merely to say that no distinction is being drawn between
th(? ‘there are’ of ‘there are universals’, ‘there are
unicorns’, ‘there are hippopotami’ and the ‘there are’ of
‘(3x)’, “there are entities x such that. . .’

A.I"ld Eiev1at10n from the objectual interpretation would threaten the
criterion:

or combinatory

To contest the criterion. . .is simply to say either that the
familiar quantificational notation is being used in some

new sense (in which case we need not concern ourselves)

or els? that the familiar ‘there are’ of ‘there are universals’
et al. is being used in some new sense (in which case again
we need not concern ourselves). (1953a p. 105)
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On the objectual interpretation ‘(3x) Fix’ means that there is an
object x, in the domain, D, which is F. Now, if one takes D to be ‘the
universe’ — everything there is—which, it seems, is what Quine
assumes, then, indeed, ‘(3x) Fx’ means that there is an (existent, real)
object which is F; cf. Quine’s use of ‘entity’ in the passage just
quoted.

If ‘(x) Fx’ means ‘There is an (existent) object which is F” then,
if it is a theorem of a theory that (3x) Fx, then that theory says that
there is an object which is F; and if one says that there are Fs, one is
committed to there being Fs. The objectual reading of the quantifier
does indeed locate ontological commitment in the bound variables of
a theory. Perhaps I may rewrite Quine’s slogan: to be said to be is to
be the value of a variable bound by an objectual quantifier; it’s less
memorable, but truer, that way! Notice, though, that Quine’s criterion
now begins to look oddly oblique: as if one discovered that a theory
which says there are so-and-so’s is ontologically committed to so-and-
so’s by first translating it into predicate calculus notation, and then
appealing to the objectual interpretation of the quantifiers to show
that its existential theorems say that there are so-and-so’s.

The serious work has to be done in deciding which ostensibly
existential assertions of a theory need remain in primitive notation,
and which are eliminable by suitable paraphrase. An example wt?u'ld
be Morton White’s proposal (1956) to reduce ‘There is a possiblht'y
that James will come’, which seems to assert the existence of possi-
bilities, to ‘That James will come is not certainly false’, which does
not. (There are still tricky philosophical questions to be asked about
the significance of paraphrase here, though I shan’t pause over them
now; but see Alston 198 for a critique of the idea that paraphrase
may eliminate ontological commitment, and cf. Lewis 1973 ch. 4,
where it is assumed that paraphrase preserves ontological com-
mitment.)

Substitutional quantification and ontology .

The substitutional interpretation does not give a negative
answer to ontological questions; rather, it postpones them. On the
substitutional account, ‘(%) Fx’ means ‘Some substitution instanc:e
of ‘F...’is true’; questions of existence now depend upon the condi-
tions for the truth of the substitution instances. If, for instance, ‘Fa’
is true only if ‘a’ is a singular term which denotes an (existent) object,
then there will have to be an object which is F if ‘(3x) Fx’ is to come

HPL
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out true; but it is not snevitable that the truth-conditions for the
appropriate substitution instances will bring an ontological commit-

mexlllt. An example: the presence in predicate calculus of theorems
such as:

(3x) Fx v —Fx

W}}ich on the objectual interpretation says that there is at least one
?b_]ect which is either F or not F, i.e. that there is at least one object
is emt?arrassing if one thinks it oughtn’t to be a matter of logic tha;
anyt'hmg exists. Would a substitutional interpretation avoid the exis-
.tentlal commitment of the embatrassing theorems? Well, on that
Interpretation the theorem means that: ’

At least one substitution instance of ‘F..v—F.." is true
If only names which denote an object are admitted as substituends‘
then on this interpretation too predicate calculus will require at leas';
one opject. But if non-denoting terms, like ‘Pegasus’, are allowed as
f;ubstltuends, then ontological commitment may be’ avoided. This
1llustr.ates the way that substitutional quantification defers ontoio ical
questions, shifting them from the quantifiers to the names Quixgle is
apt to suggest that this relocation of existential questions is-a deplor-
able evasion of metaphysical responsibility! But I shall suggest
subsequently that it may have advantages. =

Since on the substitut] i
utional reading ‘(Jx) Fx®
- . 3 m
substitution-instance of ‘F... o ot loast one

"istrue, if this metalinguisti i

sut . etalinguistic quantifi

o R quantifier

- lnrt;rp.reted object.ually, it will be committed to the existence of the

bpp P;{ate e€xpressions, the substitution-instances, But this will not
€ 80 11 1t too is interpreted substitutionally,

3 The choice of interpretation

_ OneIs }i)ne Interpretation of the quantifiers the ‘correct’ one? Or
” Sz hac oOose between the two according to one’s purposes? And
» What are the strengths and weaknesses of each?

Substitutiona] quantifiers and truth

Which interpretation of th ifiers i i
difference to the definition of tr?xth ff) quantlﬁers ety “:ln bt

¢ more sustained discussion in ch, 78 5and 6
Interpreted substitutionally, then the truth of
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of ‘F...” is true’); if the quantifiers are interpreted objectually the
definition of truth will be less direct. Now Tarski proposes, as a
‘material adequacy condition’ on definitions of truth, that any
acceptable definition must have as consequence all instances of the
‘(T)-schema’: ‘S is true iff p°, where ‘S’ names the sentence ‘p’; and
Wallace 1971 fears that if a substitutional interpretation is adopted
the definition of truth will not meet this requirement. But Kripke has
argued (1976) that Tarski’s condition isn’t violated; and anyway there
may be reservations about the requirement itself. So I shall assume
that the substitutional interpretation isn’t objectionable on this score.

Too few names?

This leaves the question of whether the substitutional and
objectual interpretations are always equally suitable. The answer is,
pretty clearly, no. It is of course a requirement on an acceptable
interpretation that the theorems of the theory being interpreted come
out true. The substitutional interpretation will obviously make exis-
tentially quantified wils true only if suitable substituends are avail-
able. For instance, ‘(3x) (Fx V — Fx)’ is a theorem in first-order predi-
cate calculus; in a formulation with quantifiers but no singular terms,
however, the substitutional interpretation could not, for want of
appropriate substitution-instances, make such a wff come out true
(so that the elimination of singular terms will preclude a sub-
stitutional account). Another situation in which a substitutional
interpretation would be precluded would be a formal system in which
‘(3x) Fx’ was a theorem but for every substitution instance ‘ — Fa’
was provable; for the substitutional interpretation couldn’t make the
quantified theorem true without making at least one of its instances
true (this possibility is discussed by Quine 1968; and cf. Weston

1974).

Tense

Its supporters argue, however, that sometimes the substitu-~
tional interpretation offers advantages over the objectual. For instance,
Marcus suggests that a substitutional reading will avoid difficulties
about tense. Strawson had asked (1952 pp. 150-1) how to represent
‘There was at least one woman among the survivors’: “There is (was?)
at least one x such that x is (was?) a woman and...’? I think it
unlikely that this problem will be solved by a substitutional reading:

‘At least one substitution instance of ‘..." is (was?) true’. It is true,
3-2
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and important, that tense matters to the (in)validity of informal argu-
ments, and that the usual logical apparatus is insensitive to tense

flcfl. ch. 9 §3); but the substitutional interpretation doesn’t seem to
elp.

Modality
. Marcus also suggests, with, I think, more justice, that
substitutional quantification could resolve some problems about the

interpretation of modal predicate logic. From the presumably true
sentence:

Necessarily (the Evening Star = the Evening Star)
by presumably valid predicate calculus reasoning there follows:
(3x) Necessarily (x = the Evening Star)

that is, on the objectual interpretation,

"I'herfe is at least one object, x, such that necessarily x is
identical with the Evening Star.

But this is hard to understand; indeed, Quine bases upon it an argu-

ment thaf the whole enterprise of modal predicate logic is misguided;
for what is this object which is necessarily identical with the Evenin ’
1?/}:ar? .Not the'Ev,ening Star; for that is the Morning Star, and thg
" :rgmg .Star isn’t necessafily, but only contingently, identical with
Tvening Star. But Quine’s awkward questions are avoided b
reading the bothersome sentence substitutionally: ’

At least one substitution instance of ‘Necessarily
(...=the Evening Star)’ is true

when it seems (since ‘N i
ecessarily (the Evening Star i
‘ = the E
Star)’ is true) unproblematically trye. ; e
The substitutional inter

pretation also seems to H
advantages when one turns offer certain

to second-order quantification.

Second-order quaniification

If, as on the objectual interpretation, ¢ (3x)...

. . 2
18 an object such that..., and ‘(). 275 that there

: . ’ that for all objects, ..., then it
-1€ appropriate substituends for bound vari-
: e role is to denote objects, that is to
indeed, sometimes defines a singular term
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as an expression which can take the position of a bound variable. On
the substitutional interpretation, however, quantification is related
directly not to objects, but to substituends; and so there is no parti-
cular need to insist that only expressions of the category of singular
terms may be bound by quantifiers. The substitution class could be
the class of singular terms, but could equally be the class of predicates,
or the class of sentences. . .etc.

On the objectual interpretation, therefore, just as a first-order
quantification like:

1. (x) Fx

says that there is an object (individual) which is F, a second-order
quantification, like:

2. @F) Fx

says that there is an object (property) which x has,
and:

3. @) (2—>-2)

says that there is an object (proposition) which materially implies its own
negation. The natural restriction on the substitution class obliges one
to construe bound ‘F’ and ‘p’ as syntactically like singular terms; it
will be observed that this strains the reading, since if ‘ F” is a singular
term, ‘ Fx’ mustbe read as ‘x HAS F’ to make a grammatical sentence.
And the interpretation in terms of objects obliges one to regard
second-order quantification as committing one to (abstract) objects.
Not caring for such supposed objects as properties or propositions,
but obliged by the objectual interpretation to allow that second-order
quantification would commit him to their existence, Quine prefers
not to indulge in second-order quantification at all, but to confine
himself to first-order theories.

However, with the substitutional interpretation one is not restricted
to singular terms as substituends; and while in the case of first-order
quantification singular terms would be suitable, in the case of
second-order quantification as in 2 and 3 predicate letters or sentence
letters, respectively, would be the appropriate substituends. 2 will
say that some substitution instance of ‘...x’ is true, 3 that some
substitution-instance of *...-»—...” is true. Now it is no longer neces-
sary to strain the reading of the bound variables to make them
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name-like, and of course there is no commitment to intensional
objects, since there is no commitment to objects (see fig. 3).

These thoughts have some relevance, I think, to metaphysical
issues. Nominalists admit the existence only of particulars, whereas
realists, or Platonists, also allow the reality of universals. C. S. Peirce
thought that the influence of nominalism on the history of philosophy
since Ockham had been so pervasive that nominalism and ‘nomin-
alistic Platonism’, the view that universals are a sort of abstract
particular, had come to seem the only alternatives; rejecting both, he
urged a realism which, rather than assimilating them, allowed the
difference between particulars and universals. Now if only names are
substitutable for bound variables one is, as it were, obliged to choose
between a kind of nominalism (allow only first-order quantification,
with variables replaceable by names of particulars: Quine’s position)
and a kind of nominalistic Platonism (allow second-order quantifica-
tion, with variables replaceable by names of abstract objects, prop-
erties or propositions: Church’s position). Allowing substituends
from other syntactical categories, however, gives a third option; which
may well be, from a metaphysical point of view, appealing.

Other important issues also depend upon the provision of an
acceptable interpretation of second-order quantifiers. One of these is
the feasibility of the redundancy theory of truth; and the considera-
tions of the present section will be highly pertinent when I come, in
ch. 7 §7, to discuss that question in detail.
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Singular terms

I Singular terms and their interpretation
‘ S’or‘ne’ formulations of the predicate calculus employ singular
terms (‘a’, b’ ... etc.) as well as variables. If the quantifiers are to be
}nt:ll;preted substitutionally, of course, the presence of singular terms
:;Sen:i :n‘;gvu}ilagte i1l:i)‘s,tfxpply the appropriate substitution instances is
e 31 o ;i in ormal argument, corresponds to singular terms
rmal logic? Singular terms are usually thought of as the formal
analogues of proper names in natural languages. (Where the variables
tr;mge ox'rIe‘;l numbers,_ the numerals would correspond to the singular
‘ :rr)r::.i}ic in(ei ii(;;mall.mt}elrpretat{on of singular terms assigns to each
i atud Jond ualin the domain over which the variables range; and,
iy e a1 Ed.agestz proper names are thought to work in a similar

S:) e tll.lng or a particular person (or place or whatever),
rounds the questif)r(:?fe tl(zi :Egs(tlz:r'ltllfaile rsf o retation 1o the
! itable fo i ion, i

case of singular terms the problems cent:':?a:;tnl:ee;,P :)er:a:;:::n;ll:dg:

ral !anguage ‘analogues’, The formal interpre-

formal interpretation
: of singular terms
Sgalghtforward, €.g. modal, calcyli. Among the %ilils ted s 'less
about how, exactly, puted questions

expresein, O p:fc;per hames work are, for instance: just which
bona fi proper names? For example, are ‘names’ for

mythi . s
ythical or fictional entities (‘Pegasus’, ‘Mr Pickwick’) to count?

And if so, what ;
eaining su;h ‘nonlji toe h-value of sentences con-
enoting’ names? Especially, how is one to explain
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the intuitive truth of negative existentials like ‘Pegasus never
existed’? If the role of names is purely and simply to denote an indi-
vidual, how can a true identity statement (like ‘Cicero = Tully’) be
informative, and how can substitution of one name for another
denoting the same individual sometimes change the truth-value of a
sentence (as, the presumably true ‘One needs no knowledge of Roman
history to know that Tully = Tully’, and, the presumably false
‘One needs no knowledge of Roman history to know that Tully =
Cicero’)? A central issue, and the one on which I'll concentrate, is
whether proper names have meaning (‘sense’, ‘connotation’) as well
as denotation, and if so, what meaning they have. Those who think
that proper names do have meaning generally associate their meaning
more or less closely with the meaning of co-designative definite
descriptions. The first view, that names have denotation but no
meaning, makes for a sharp differentiation between proper names
(“Socrates’, ‘Bismarck’ etc.) and descriptions (‘ The teacher of Plato’,
‘The Chancellor responsible for the unification of Germany’),
whereas the second view sees names as rather like descriptions. This
leads to a second key question: how do definite descriptions work?

2 Names
I’ll take the first question first. The alternatives are sketched
in table 1.

Some preliminary comments about the distinction between proper
names and definite descriptions may be in order. Ordinarily the dis-
tinction isn’t hard to draw, but there are some expressions which are
tricky to classify; for example, although the Morning Star isn’t a star,
but a planet (Venus), it is still called ‘the Morning Star’, so that ‘the
Morning Star’ seems to have become more like a name and less like
a description than, perhaps, it was originally; the capital letters may
be significant of this intermediate status. (The University of Warwick
isn’t at Warwick, either.) Furthermore, not all names are of the same
kind ; logicians are apt to take as their examples names of persons or,
less commonly, places, but there are also titles of books, brand
names, trade names. . .(and notice how trade names have a habit of
turning into common nouns, and even verbs, e.g. ‘hoover’). It is also
worthy of attention that logicians are fondest of the names of famous
people (‘Aristotle’, ‘Napoleon’ etc.); and salutary to recall that there
are no doubt many Aristotles and Napoleons, and only a background
of shared information to make us all think of the same one. Drawing
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TABLE 1. Do proper names have meaning as well as denotation?

Yes No
Frege proper names have Mill  proper names
Russell the sense of some have denotation
(Quine) co-designative definite but no connota-
description known to tion
the speaker Ziff  and are not part
of the language
Wittgenstein proper names have
Searle the sense of some Kripke proper names
indeterminate sub- are ‘rigid
set of some open- designators’;
ended set of causal account
co-designative of the correct
descriptions use of names
Burge proper narnes as

(Davidson)  predicates

attention to the variety of kinds of proper name may induce some

caution about assuming that there is such a thing as the way in which
proper names work.

Names_as purely denotative

descriptig::: :r::ws c:st that iroper names, by contrast with definite
foe » are, 80 to speak, mere la}bels; they serve simply to stand
person, place, or thing. I don’t think that people who take this view
mean, or need, to deny that in the case of personal names there are
;:onv‘lantlons about which names are given to males and which to
emales, for example, about a child’s taking his father’s surname, and

80 f‘o‘rth; nor that names have a ‘sense’ derived from their etymoio
as, Pet.er ' means ‘a rock”’’. The name a person has may, in virtueg():i,’
;:;‘)mjentxons: of t.he kind_ mentioned, convey some infom’1ation about

IX ; wh;it is bemg'demed, rather, is that the name describes him
- n:;::ﬁotxllg t;; tl\i'Islll 1843, p.roper.names have denotation but no
e vie, . » N0 meaning. Ziff 1960 subscribes to something
W, proper names have no meaning, and, indeed, in some
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sense are not even part of the language. Another writer who denies
that proper names have meaning is Kripke, who in 1972 sketches an
account both of the semantic and of the pragmatic aspects of proper
names. Proper names are ‘rigid designators’; that is to say, they have
the same reference in all possible worlds. For example, the name
‘Aristotle’ designates the very same individual in all possible worlds,
whereas the definite description ‘the greatest man who studied under
Plato’, though it designates Aristotle in the actual world, may desig-
nate other individuals in other possible worlds; for it is possible that
Aristotle should not have studied under Plato. The idea is this:
a proper name simply designates a specific individual, and since it
doesn’t describe that individual, it designates it, not in virtue of its
being the individual which..., but simply gua that specific indi-
vidual; and so, no matter how different the individual that the name
designates were to be from the way it actually is, the proper name
would still designate that individual — and this is what Kripke means
by saying that it designates the same individual in all possible worlds.
(Kripke would apparently identify an individual by virtue of its
origin; in the case of persons, by their date of birth and parentage.)

Kripke doesn’t deny that the reference of a name may be fixed by
means of a definite description, that one might introduce a name to
denote the referent, in the actual world, of some definite description,
fixing the reference of ‘Fido’, say, as the first dog to go to sea. What
he denies is that the definite description gives the sense of the name;
Fido, presumably, might not have been the first dog to go to sea, but
in a possible world in which he isn’t, while ‘the first dog to go to sea’
designates a different dog, ‘Fido’ still designates Fido, i.e. the dog
that, in the actual world, was the first to go to sea.

The semantic account is supplemented by a causal explanation of
the pragmatics of naming; the object is to explain how a speaker can
use a name correctly even though he is quite unable to give a descrip-
tion that applies uniquely to the individual named - who knows of
Feynman, for instance, only that he is a physicist. According to
Kripke, a speaker uses a name correctly if there is a suitable chain of
communication linking ks use of the name with the individual
designated by the name in an initial ‘baptism’. A baby is born, his
parents name him, other people meet him, he becomes a physicist,
writes papers which other people read and write about...and so
forth; then a speaker uses the name ‘Feynman’ correctly, to refer to
Feynman, if his use of this name is causally linked in an appropriate
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way to the chain of communication which goes back to Feynman
hlms:elf. Of course, there needn’t literally have been an initial
Paptmm, and the chain of communication may be very long indeed, as
in our use of ‘Julius Caesar’ for instance. As Kripke is aware
¢ ca}lsally.linked in an appropriate way’ stands much in need of ampliﬁ-’-
cation; since he does not offer any further explanation, there is not
yet a guarantee that the causal account won’t turn out either trivial
or false.

The ’connection between the pragmatic and semantic strands of
Kripke’s account is, presumably, that his criteria for correct use of
a name ‘m.ake no appeal to the speaker’s knowledge of or beliefs about
the 1nd1v1d}1al designated, but require only that his use of the name
be approPrlately connected, causally, with that individual: this is con-
sonant with the insistence, in the semantic account that ; name onl
designates a‘nd does not describe. However, if the réference ofa namz
may, as Kripke allows, be fixed by means of a definite description
a gap could open between the semantic and the pragmatic acctf)unts:
for 1f. I.ﬁx the reference of a proper name by means of a deﬁnite’
dCSCl’.lptIOIl which, in fact, though I don’t know it, desjenat hi
(e-g. if I decide to call the man who stole it l‘gna i 1,10'5 on
actually my suitcase hasn’t b oy e mith', when
here cre e 't been stolen, 'but only moved by a porter)
sincs there fr ;f;ﬁi?nate causal chain to the bearer of the name,
It foll i
et t:u\n;si ;::2 the thesis that proper names are rigid designators

ty statements of the form ‘a = ', where ‘a’ and ‘b’
:l::enam:;, :l:e necessary. If ‘a’ and ‘b’ are nam;s, and ‘@ = b’ is
, 80 a a [ & s . .
world, then, sinc;l xl;itlxbn:r;s:n I::nthiis?:l s “'ldeual - ?he oo
same individual in all possible’ worlgs ‘ga ——ebs:g‘mltors’‘d‘mgm"te 'the
worlds, that is to say, it is necess il rwe, e Al possible
’ arily true.

Names assimilated 1o descriptions

N i -
Statementsot‘;, 1;‘ was .premsely because of a problem about identity
(Siﬂn) andr CF t rege(léltr()duced (1892a) his diSﬁnCtion between sense
erence (Bedeutung), and ar
ed that
sense as well as reference. How, Frege illl{s can: proper names have

(i) a=5
differ in ‘ cogniti
ognitive value’ from, j . .
(i) a=a » 1.e. be more informative than:

T . .
i a 15 b? His answer is that, while, if ¢ is b, the reference of ‘a’ is the
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same as the reference of ‘b’ (they stand for the same object), the sense
of ‘a’ is different from the sense of ‘4°, and this difference accounts
for the greater informativeness of (i) over (ii).!

Frege explains the informativeness of true statements of the form
‘a = b’ as arising from the difference of sense of the names ‘e’ and ‘4°.
How would Kripke, who doesn’t admit that names have senses, and
according to whom all true identities are necessary, explain it? His
explanation is that, though statements of the form ‘a = 4’ are neces-
sary, not all necessary statements can be known a priors; that is, it
may be a discovery, for all that it is necessary, that a is b. For instance,
the name ‘Hesperus’ was given to a certain heavenly body seen in the
evening, and the name ‘Phosphorus’ to a heavenly body seen in the
morning; both are rigid designators, and designators, as it turns out,
of the very same heavenly body (the planet Venus); but astronomers
had to discover, and didn’t know a priori, that they designate the same
heavenly body. (Kripke comments that there is nothing especially
remarkable about one’s knowing of some proposition that it is neces-
sary #f it is true, and yet not knowing whether it #s true; Goldbach’s
conjecture would be an example.)

Frege, however, regards proper names as having sense as well as
reference. By ‘proper name’ Frege understands both ordinary names
and definite descriptions (he says that a name is any expression that

t Although the distinction is originally introduced specifically for names,
it is extended to apply to predicates, and then, on the principle that the
sense (reference) of of a compound expression is to depend on the
sense (reference) of its parts, to sentences. Thus:

expression sense reference
proper name meaning of the name object
predicate meaning of the predicate expression  concept
sentence proposition truth-value

The reference of a sentence must be its truth-value, Frege argues,
since if some component of a sentence is replaced by another with

a different sense but the same reference (as ‘ The Morning Star is

a planet’[* The Evening Star is a planet’) it is the truth-value that
remains unchanged. Always strongly anti-psychologistic, Frege stresses
that the sense, or meaning, of an expression is to be distinguished from
the idea that may happen to be associated with that expression; so
when he says that the sense of a sentence is the * thought’ (Gedanke) it
expresses, he means ‘ proposition’ rather than ‘idea’. In ‘oblique’
contexts, Frege adds (i.e. intensional contexts, e.g. indirect speech),
sentences have, not their customary, but an * indirect’ reference, the
direct reference being the customary senge, i.e. the proposition
expressed. So in ¢ Tom said that Mary would come’, the reference of
*Mary would come’ is not its truth-value, but the proposition that

Mary would come.
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r?fers to a definite object, though in fact he also envisages the possi-
bility of names, like ‘Odysseus’, that don’t denote a real object).
And he equates the sense of an ordinary name with the sense of
a d.eﬁnite description which refers to the same object. Which co-
designative definite description? Apparently (189za p.- 58n, and cf.
1918 p. 517) one that the speaker has in mind, or happens to know.
Frege realises that this has the consequence that different people may
attach different meanings to a name, depending on what they know
about the person named; he comments that such variations of sense,
though they should be avoided in a perfect language, are tolerable so
long as tht.e reference remains the same. In view of the fact that one of
the 0b_|e:ct10ns he frequently brings against identifying the sense of an
expression with the associated idea is that this would mean that the
sense varied from person to person, this tolerance is surprising.
.Russell, like Frege, identifies the meaning of ordinary proper names
with the meaning of some relevant definite description (though, as will
appear b.elow, he differs from Frege both in his view of meani;lg and
in hl? view of how definite descriptions, in their turn shoul,d be
explained). And, again like Frege, Russell saw that it fo,llowed that
names have a different meaning for different speakers.
rRussell also distinguished, however, a special category of logically
iscgnerl:zrzf::tthes; are expr?ssions whose role is purely to denote
e Cr;se o_}e(l: > an llthe meaning of which is the object denoted (soin
referemne). oRglca y’ proper names Russell equates meaning and
. ‘Ob.e(;t n fus.sell 8 version of logical atomism, the * simple objects’
hject Jof sa : acquaintance’, s logically proper names denote
e qua{ntanceg according to Russell we are directly
not with ordinary objects, people, etc., but only with
sense-data. So the only expressions he all o be logically 4 .
names are ‘this’. o . allows to be logically proper
I : s, “that’ and (during the period in which he belj
in a directly introspecti 3 2 T which he believed
pectible ego) ‘I’. No ordinary proper names are

logically pro
per names, for no ordin
. ary proper names d j
of acquaintance. Russell sometimes use : i n e

se one has only h
and treats nam, g nly heard about
names of persons or places with which one is acquainted iI;

this s i
usag:n:; :stlg)ilc:}iy ;lr?per names. But it is clear that this is a loose
narmes are logia rs rict theory. according to which no ordinary
et yp Oper names is the one to be taken seriously.
g the meaning of a proper name with some co-designative
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description known to the speaker has, as Frege and Russell realised,
the uncomfortable consequence that the meaning of the name is vari-
able between speakers. This difficulty could be avoided by identifying
the meaning of the name, instead, with the set of all descriptions true
of the bearer. But this has the unhappy consequence that every true
statement of the form ‘a is (was) the person who...’, where ‘a’ is
a proper name, is analytic, and every false statement of that form,
contradictory, for ‘a’, on this view, just means ‘the person who...’
for all descriptions true of the bearer. This problem, in turn, could be
deflected by loosening the connection between the meaning of the
name and the set of descriptions of its bearer. An idea of this kind is
found in the Philosophical Investigations (Wittgenstein 1953), where
it is suggested that a name hasn’t a fixed, unequivocal meaning, but is
loosely associated with a set of descriptions; by ‘Moses’ one may
mean the man who did most, or much, of what the Bible relates of
Moses, but how much, or what part, of the story has to be false before
one says that there was no such person as Moses, is not fixed (§79).
Something like this is also proposed by Searle 1969: while no one of
what are thought of as established facts about a need necessarily be
true of him, nevertheless the disjunction of them must be (p. 138). It
isn’t analytic that Moses was found in the bullrushes, nor that he led
the Tsraelites out of Egypt, nor. . .etc., but it is analytic, according to
Searle, that either Moses was found in the bullrushes, or. . .etc. Like
Wittgenstein, Searle stresses that how many of the disjuncts may be
false before it is true to say that a never existed is indeterminate.
Thus far, then, there are these alternatives:

let d, ... d,, be all the descriptions (supposedly) true of a

then either:
the meaning of ‘a’ is some member(s) of the set

or:
the meaning of ‘a’ is the conjunction d; & dy & ... d, of
all the members of the set

or:
the meaning of ‘a’ is some subset of the set of descriptions,
there being indeterminacy about which, and how many,
of the d; to include.

These proposals identify, or more loosely associate, the sense of
a proper name with that of related definite descriptions. Another
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proposal, in somewhat similar spirit, is offered by Burge 1973 (and
endorsed by Davidson); on this account, instead of a name’s being
regarded as abbreviating a definite description, it is held to be, itself,
a predicate. Burge points out that proper names rarely, in fact, stand
for a unique object, that they take plural endings (‘there are three
Jacks in the class’) and the definite and indefinite articles (‘the Jack
who wrote this’, ‘there is a Mary in the class but no Jane’). Burge is
concerned with literal, not with metaphorical, uses of names, with
‘Callaghan is a James’ rather than ‘Callaghan is no Churchill’. ‘Jack
is tall’, on Burge’s account, is best regarded as a sort of open sentence,
with ‘Jack’as a predicate governed bya demonstrative, ‘ that Jackistall’
(like ‘that book is green®) the reference of which is fixed by the context.
Regarded, thus, as a predicate, ‘Jack’ is, according to Burge, true of
an object just in case that object is a Yack, that is to say, just in case
that object has been given that name in an appropriate way. Burge’s
account has some affinities with a suggestion to be found in Kneale
1962a, that the meaning of the name ‘a’ is ‘person called ‘a’’.
Kripke objects to Kneale’s proposal that it is viciously circular. Burge,
however, points out that his treatment of proper names as predicates
cou'ld be supplemented by a theory of naming, a theory which would
ﬁll in the conditions in which an object is a Jack, the conditions, that
i3, in which it is true to say that it has been given the name ‘Jack’ in
an appropriate way’. There is no reason, of course, why the kind of
causal relation that Kripke stresses shouldn’t have a n;le to play at
this level.

There is a tendency to think of proper names as, 8o to speak, the
means by which language gets its most direct grip on the world; and
RerhaPs for this reason there is strong motivation to give a neat and
tidy picture of.the Wway naming works. In the theories I have sketched,
::;;:?::1 :i;l Ellrilcllr.et;merge ;Jf zlhe conrllection‘between-flan.]es and the
the descriptive. or -‘ne(tf’pu{‘e y enotatn{e, or ‘harpoon’, picture, and
Fitzpatrick; bu,t I've chz; Plc(;u }11'6 ‘( \ dem’le t}‘le ueetu! ,m etaphor from
o the ke ,0 e causalnghe 1 1s,f arrow’ to harPoor: to give a plz’lce
already suggestod e - :d'am of naming in Kr.lpke s account.) I've
are very various, and that tll’lnary prl(: ol 'names W g
or partly shared, informationeyowor' 'agfalnSt ; ckground of Shal’_ed,
for my suspicio;1 that thon, ;n I misinformation. Some ?onﬁrr.natlon
names work may be found in tl?y . by one N Whld:‘ !
presented 2 rivaly gupr € way that the two pictures, officially

J actually to complement each other: the
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harpoon picture explains how we can manage to talk about someone
even though we are ignorant, or misinformed, about him - he’d slip,
as it were, through our net; the net picture how we can talk, without
confusion, about one of several or many people of the same name.

The details of the net picture will depend, obviously, on what
account is given of the descriptions that, on this view, are associated
with a name. It is to this question that I turn next.

3 Descriptions

Though Frege and Russell both equate the meaning .Of
(ordinary) proper names with that of corresponding definite descrip-
tions, they give quite different explanations of the way these
descriptions work. .

According to Russell’s theory of descriptions (Russell 1905) c'leﬁmte

descriptions, such as “the tallest mountain in the world’, are ‘incom-
plete symbols’, that is to say, they are contextually eliminable. Russ.ell
gives, not an explicit definition enabling one to replace a definite
description by an equivalent wherever it appears, but. a contextzfal
definition, which enables one to replace sentences contam%ng deﬁnvlte
descriptions by equivalent sentences not containing definite descrip-
tions:

E! () Fx = df. (@x)(y)(Fy =x =)
i.e. ‘the F exists’ means ‘there is exactly one F”, and

G((1x) Fx) = df. (@x)(y) Fy=x=y)&Gx
i.e. ‘the Fis G’ means ‘there is exactly one F and whatever is Fis G,
The latter will consequently have two ‘negations’:

~@x) () (Fy = x =) & Gx
i.e. ‘It is not the case that (there is exactly one F and whatever is F
is G)’, and:

(3x) () (Fy = x = y) &—Cx
i.e. ‘There is exactly one F and whatever is F is not G’.

Of these, only the first is the contradictory of ‘T1'1e F is G'; the latter
is its contrary. (In general, in fact, it has to be indicated what scope
a definite description has when it is in a2 compound sentenct:.) ‘
Russell remarks that the grammatical form of sentences lxkc: The
tallest mountain in the world is in the Himalayas’ is misleading as
to their logical form: what he means is that, whereas the English
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sentence contains an expression, ‘the tallest mountain in the world’,
which looks as if its role is to designate an object, its formal representa-
tive contains no singular terms at all, but only bound variables, predi-
cates and identity. And this enables Russell to deal with the problem
of definite descriptions, such as ‘the present King of France’, which
aren’t true of anything. The problem, as Russell sees it, is this: if “ The
present King of France is bald’ is, logically, as it is grammatically,
a subject—predicate sentence, then its subject term, ‘the present King
of France’ must be a logically proper name, the meaning of which is
the object it denotes; but since there is no present King of France,
either ‘the present King of France’ denotes an unreal object, or else
it denotes nothing, and hence it, and consequently the entire sentence,
is meaningless. Reluctant to accept either of these conclusions,
Russell solves the problem by denying that ‘The present King of
France is bald’ is, logically, of subject-predicate form at all; logically,
it is an existential sentence. In the end, then, Russell denies that any
ordinary proper names (or definite descriptions) are properly repre-
sented by the singular terms of his formal language; this privilege is
restricted to logically proper names.

Russell regarded his theory of descriptions as ontologically liber-
ating; for it freed him of the necessity to admit a domain of unreal
eqtities as the denotation of apparently non-denoting names. (See his
criticisms (1905) of Meinong, who did admit non-existent objects,
and cf. §4 below.) After developing the theory, in fact, Russell quite
seve;rely pruned his ontological commitments. Early on, in revolt
against Bradley’s monism, he had admitted a luxuriantly pluralist
ontology, believing, as he put it, in everything Bradley disbelieved in;
but subsequently, influenced by Whitehead’s advocacy of Ockham'’s
razor, and equipped with the theory of descriptions which freed him
of the need to admit an object as denotation to secure the meaningful-
ness of every apparent name, he dismissed not only Meinongian
objects, but classes, properties, even physical objects, as ‘fictions’.
(Cf. Quine 1966b for details of the development of Russell’s onto-
logical views.)

Quine’s proposal (discussed in ch. 4 §2) to eliminate singular terms

in favour of co-designative definite descriptions is clearly in the spirit
of Rus.sell’s approach to proper names; Quine does not acknowledge
a special category of logically proper names, and neither would he
accept thfa epistemological assumptions underlying Russell’s doctrine
of acquaintance, but he would, I think, sympathise with Russell’s
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view of the theory of descriptions as an instrument of ontological
restraint.

For Frege, who has no special category of logically proper names
the meaning of which is identified with their denotation, the problem
of non-denoting names looks somewhat different. Frege can allow
that sentences containing non-denoting names or descriptions never-
theless have a perfectly good sense (express a bona fide proposition).
However, given his principle that the reference of acompound expres-
sion depends on the reference of its components, he is obliged to
admit that a sentence like ‘ The present King of France is bald’, the
subject of which has no reference, itself lacks reference, that is to say,
it has no truth-value. So, whereas according to Russell’s analysis
“The present King of France is bald’ entails that there is a pl:esent
King of France (for that there is, is part of what it says), according to
Frege’s account ‘ The present King of France is bald’ presupposes that
there is a present King of France; that is, it is neither true nor false
unless ‘the present King of France exists’ is true. An adequflte formal
treatment of presupposition, pretty obviously, would require a non-
bivalent logic, a logic in which truth-value gaps were allowed, i.c. In
which some wifs are neither true nor false. However, Frege does not
offer such a logic (but see Smiley 1960 and van Fraassen 1966 for
formal reconstructions of Frege’s idea); for he thinks of non?denotmg
singular terms as an imperfection of natural languages which ought
not to be permitted in a logically perfect language, and so recom-
mends that, in formal logic, all singular terms be.gua.ranteed a denota-
tion, if necessary by artificially supplying an object - he suggests the
number o - as their referent. (The choice of the number o may be
a little unfortunate, since it would presumably have the. consequence
that ‘The greatest prime number is less than 1 i, for 1ns:ta1.1ce, wa;
true.) Anyway, whereas on Russell’s theo-ry definite descriptions an
ordinary proper names aren’t genuinely singular terms, but. are con-
textually eliminated, Frege treats ordinan:y names and desizrlpflons as:
bona fide singular terms, each with a single rf:ferent, with ‘rogue
terms like ‘the greatest prime number’ referring to o. (A Fregean
formal theory is to be found in Carnap 1942.) ;

In his influential critique of Russell’s theory, Stfaws?n 1950 (an
cf. Nelson 1946 which anticipates some of' Strawson ] pomt’s) em;;loys
a notion of presupposition which is reminiscent of Fre.ge. s analysis.
There are differences, though, to be sorted out first, deriving in large
part from Strawson’s stress on the distinction between sentences and
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stat.ements. According to Strawson, while it is linguistic expressions
Wth}:l have meaning, it is uses of linguistic expressions which refer,
and, in particular, uses of sentences — statements — which are true or
false. ‘So hi.s diagnosis of the problem of non-denoting descriptions
goes like thl‘s: though the expression ‘the present King of France’ is
quite meaningful, a use of that expression fails to refer, and con-
sequently a use of a sentence containing that expression fails to make
a true or false statement. Strawson is ambiguous about whether his
dlag1’1031.s is that a use of the sentence ‘The present King of France is
bald’ fails to make a statement, or that such a use makes a statement
buta statement which is neither true nor false. (The ambiguity is se;
out (_:learly in Nerlich 1965.) There is also an ambiguity in Strawson’s
thesis that an utterance of ‘The present King of France is bald’ does
rllgt, as Russell thinks, entail, but presupposes, that there is a present
sumgozz SI*‘tr}ilntce h some passages suggest that it is the speaker who pre-
o[;i};- that ¢ ere is a present King of France, others, that presup-
felatil((: 11:;) lrcll(i)rt1 t}Es kind of epistemological relation, but a logical
braon 1l 8 between the statement that the present King of
Franze 1; 1ald, and the statement that there is a present King of
thesis?.przsj;erofiipelzs (19154-3 1964) S.trawson settles for the second
that S, PresupgosesgSls'sstoiilcal l‘elatfon t')etween e e
S, is troe. S logicza i] o in case S, is neither trut? nor false unless
between statements, this ali: :1(:)3[(1)51’ OH?I'I hf('l)ld, b oo
. ents, s0lves the first ambiguity noted above -
t:::;::;i: :fs t::‘he present King of France is bald’ rtnyust be allowed
Notie, fras th etr)nenft, buta Statement that is neither true nor false.
stateménts étraw,s : :,t or the insistence that it is a relation between
) $ account of presupposition is just like Frege’s;

and i
» second, that if an utterance of ‘The present King of France is

bald’ does aft 1
s er all constitute a e itici
seell ) te a statem nt, Strawson’s criticism that

stateme::t:rl (‘:::st\zas to fail to distinguish between sentences and
e sustained. (On this s : »
(1959) reply to Strawson.) ( ccond point cf. Russell’s

I am doubtful whether th,

France is bald should . € question, whether ‘The present King of

o ccounted false or truth-valueless could, or
g i:l?:li;rl:l: s:::}lled by appeal to ‘what we would ordinarily say’.
artifclig (eith,e ther, on whether one is prepared to tolerate some
the fr;;:l the case of Russell’s theory of descriptions, in
e mlatior ; natural langu‘ages into the formalism, or, in the

8¢'s preferred theory, in the choice of referent for, other-
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wise non-denoting expressions) in order to conserve bivalence, since
the Fregean ‘presupposition’ theory advocated by Strawson would
require a non-bivalent base logic. And, if, of course, one thought
there were other reasons for doubting bivalence, this would be rele-
vant to one’s estimate of the relative costs and benefits. (The com-
ments about rival strategies in formalisation in ch. g §1 are pertinent
to this particular choice.)

Strawson is careful to say that it is uses of expressions which refer.
But there is, again, some ambiguity about what he takes to be the
conditions for successful reference. Some passages hint at a pragmatic
account, according to which it is a sufficient condition for a use of an
expression to succeed in referring to an object that the speaker have
a certain object in mind, and his use of the expression bring that
object to the hearer’s attention — regardless, that is, of whether the
expression used actually denotes that object (cf. Strawson 1959 ch. 1
and 1964). But generally Strawson prefers a semantic account,
according to which it is necessary, for a use of an expression to
succeed in referring to an object, that the expression denote that
object.

Donellan 1966 brings the pragmatic notion of reference to the fore.
Donellan distinguishes between attributive and referential uses of
definite descriptions. (The same definite description can be put to
either use.) A definite description is used attributively if the speaker
wants to assert something about whoever or whatever fits the descrip-
tion; referentially if, rather, he wants to draw his audience’s attention
to some particular person or thing and assert something about that.
Donellan gives as example the use of the sentence ‘The man who
murdered Smith is insane’, attributively, to convey that anyone who
murdered Smith must be insane, or referentially, to convey that Jones
(whom the speaker and the audience know to have been convicted of
the murder — perhaps wrongly) is insane. And one can use a definite
description referentially, in Donellan’s sense, even if it is not true of -
and even if speaker and hearer know it is not true of — the person or
thing referred to; for the criterion of successful referential use is
simply that the speaker should manage to bring to the audience’s
attention the person or thing he has in mind. Strawson’s account,
Donellan suggests, is applicable only to attributive and not to
referential uses.

It is true—as I had already suggested earlier — that Strawson’s
theory is, in the end, more semantic and less pragmatic than his
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official stress on the use of expressions might have led one to expect.
It might be a helpful artifice to distinguish between reference and
denotation or designation, and to use the former for the pragmatic
notion (what speakers do) and the latter for the semantic one (what
expressions do); then one can, if one wishes to adopt Donellan’s
standards of successful reference, say that a speaker may refer to a
person or thing by the use of an expression which doesn’t denote that
person or thing. One advantage of this is to make clear that one needn’t
rfegard Donellan’s account of the ‘referential use’ of definite descrip-
tions as a rival to Frege’s or Russell’s theory.

4 Non-denoting names: fiction

The issues here are complex and tangled, and I can’t hope
to comment on them all. Some - the relations between singular terms
and bound variables, and the possibility of eliminating the former in
favour of the latter — have been touched upon already (ch. 4 §2).
Othfers will receive more attention in subsequent chapters — the role
of snfgular terms in modal contexts and the consequences of rival
theories of naming for problems about the identity of individuals
across possible worlds in ch. 10, theories of presupposition in ch. 11
One ~ the question of non-denoting names ~ I’ll tackle now. .
’It emerged in the above discussion that there are two kinds of
dlscrep.ancy between proper names in natural languages and singular
terms in fo'rmal languages: while singular terms are each assigned
Jt;:t one individual in the domain, proper names sometimes have more
:ianlone be;rer,. and somet?mes mme It is not unknown for writers
mply to’ 1smiss .these discrepancies, assuming ‘for the sake of
3;53;111?; gth;;;;i)ma{ly proper names relia.bly denote a unique indi-
dual, .f. h well 1977) 3 but some Interesting questions are
d 1f they are so lightly disregarded. I shan’t discuss here, the
first c:;screpancy, that proper names (‘John Smith?) frequ:ently ilave
:}c;ver. » OF many, bearers, though it is worth observing that, of the

eoties I have sketched, Burge’s is the one that takes this possibili
most sezt‘)xously. For the present, I shall confine myself to sgme corrtl)-r
nmaemnts a ogt the other discrepancy, the phenomenon of non-denoting

Tols: a:oélrelatedy, to some thoughts about fictional discourse.
relief bypconsfi:crlrzi;aliicirzyf non"dCHOti.ng s can be thrown into
Take the name of aﬁgctional c?;na::}tl:rp?érlllt okt RUSSCH’? —
» " Sherlock Holmes’, for instance.

According to Russell, the meaning of a bona fide (* logically’) proper
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name is to be equated with its denotation, so, if ‘Sherlock Holmes’
were a bona fide name, it would, since it is non-denoting, be meaning-
less, and so, too, would all sentences about Sherlock Holmes, includ-
ing some, like ‘Sherlock Holmes never existed’, which one takes,
surely with some justification, to be straightforwardly true (the
‘problem of negative existentials’, cf. Cartwright 1960). Russell
would avoid this difficulty by denying that ‘Sherlock Holmes’ is a
genuine name; it is a disguised definite description, and sentences
about Sherlock Holmes are disguisedly existential, perfectly meaning-
ful, and either straightforwardly true or straightforwardly false:
‘Sherlock Holmes never existed’ is true, while other statements about
Sherlock Holmes, like ¢ Sherlock Holmes was a detective’ or ¢ Sherlock
Holmes was a policeman’, are false.

Russell’s account provides an explanation of how it is possible for
us to speak meaningfully about non-existents, and to say truly that
they are non-existent, and at the same time a simple solution to the
problem of the truth-values of such statements. But some have felt
that the assignment of ‘false’ alike to, say, ‘Sherlock Holmes was
a detective’ and ‘Sherlock Holmes was a policeman’, is too crude,
and takes too little account of the intuition that the former is ‘right’
in some sense in which the latter is not.

Sherlock Holmes is a fictional character, and according to the works
of fiction in which he features, he was a detective, and not a police-
man. It has been suggested (cf. Routley 1963) that a formal language
appropriate to represent discourse about Holmes might require a
domain of fictional entities, so that the name ‘Sherlock Holmes’ does
denote, only it denotes a fictional, not a real, object. (Such systems are
known as ‘free logics’, free, that is, of existential commitment; see
Schock 1968 and cf. remarks about alternative choices of domain in
ch. 4 §1.) This approach, interestingly, is in the spirit of Meinong’s
theory of objects, which allows for meaningful discourse about non-
existents by admitting not only real, spatiotemporal objects, such as
physical objects and persons, and subsistent, non-spatiotemporal,
objects such as numbers and properties, but also non-existent, non-
subsistent, and even impossible objects as all, genuinely, objects (see
Meinong 1904 and cf. Parsons 1974). Russell 1gog recognises, as we
saw, that this offered an alternative to his own theory, but thought it
ontologically objectionable, maybe because of its affinities with onto-
logical extravagances in which he had himself once indu'lged (1903).
The curious way in which free logics represent non-denoting terms as
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terms denoting unreal objects (somewhat as the third ‘value’ of some
3-valued logics is intended to represent a lack of truth-value) might
be thought, similarly, to exhibit a certain ontological ambivalence.
Now although the story tells us a good deal about Holmes, there are
also a good many statements about him the truth of which is not fixed
Py the story — whether he had an aunt in Leamington Spa, for
instance. So there is some motivation not only to adjust the domain
to allow fictional entities, but also to allow that while some statements
about Holmes are true and others false, others, again, are neither.
And t}.us means that a suitable formal language might need to abandon
the principle of bivalence, the principle that every statement is either
true or false. In such a formal language there would be scope for the
reprf:sentation of the Fregean relation of presupposition, which, as
I pointed out above, calls for a non-bivalent logic. ’ ’
There 1s a question, of course, to what extent all talk of non-
existents should be seen on the model of talk about fictional entities:
though. S’herlock Holmes and the greatest prime number are alike iI;
not existing, it is debatable whether they are alike in all logically
rf:levar{t respects. But for the present I shall confine myself to the con-
.81derat10n of fictional entities. It is clear, at any rate, that there is an
important distinction between, on the one hand, ,discourse about
fiction, and, on the other, discourse #n fiction. (I don’t mean to sug-
gest, of course, that all discourse in or about fiction is discourse about
fictional entities.) What I do when I talk about Sherlock Holmes is
prffs.umably not altogether on all fours with what Conan Doyle did in
Zv;;tl:agn t::e}izlmes stories. In partiFular, whereas in the former case
which what I s‘;le STOUgds .for the intuition that there is a sense in
b appropriatzt:)n:y ; right or wrong, in the latter case it seems
wrang sty dons ’:y that the question of Doyle’s getting it right or
T i o do n't arise. ThF kind of response just considered,
than w;th e : Pcfl?mlsmg v_v1th respect to discourse about fiction
What' unups 1 (;) 1scourse in ﬁ-ctlon.
at al, but prag::; t?c o[l;t dls'course n 'ﬁction, I suspect, isn’t semantic
: ; - Uttering (or writing) sentences in th f
telling a story differs from utterin i fronontin
g sentences in the course of reporting

an actual event; one is not, in the former

! _ : case, as one is in the latt
assertin i . o
g, that is claiming the truth of, the sentences one utter;

f, i
{c zleaar;t?ng: 19_7;11 ch. 8 §4, Woods 1974, Searle 1975, Haack 1976b).
fiction. on mrmhg t feel the need for a free logic for discourse about
’ 1ght reasonably hope to handle the distinctive features
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of discourse in fiction by means of a theory of pragmatics. For, if my
hunch is right, the most significant difference between telling a story
and making a report, so to speak, is not in the difference between the
story and the report, but in the difference between the telling and
the making.

Sometimes it is taken for granted that if the distinctive features of
some kind of discourse are pragmatic, that necessarily puts it beyond
the scope of formal logical methods. The ubiquitous importance of
pragmatic aspects of all discourse in natural languages has been a
recurring theme with critics, such as Schiller and Strawson, who
regard formal methods as seriously inadequate to the subtleties of
natural language. So perhaps I should stress that, in urging that the
distinctive characteristics of discourse in fiction may be rather prag-
matic than semantic, I do not take for granted that this necessarily

excludes the possibility of formal treatment.
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Sentences, statements,
propositions

1 Three approaches

. A recurrent issue in the philosophy of logic concerns the
question, with what kind of item logic deals, or perhaps primarily
deals. The alternatives offered are usually sentences, statements and
propositions, or, more rarely these days, judgments or beliefs. I have
put the question in a deliberately vague way, since more than one
issue seems to be involved. Once again, as with the issue about the
meanings of connectives, quantifiers, etc., the problem concerns the
relation between formaland informal arguments: whatininformalargu-
ments corresponds to the well-formed formulae of formal languages?
It may be useful to distinguish three approaches to the question:

(i) syntactic: what, in natural languages, is the analogue of
the ‘p’, ‘¢’ of formal logic?
In sp«;:akmg thus far of ‘sentence calculus’, I did not mean to beg this
question. §ome prefer to speak of ‘propositional calculus’ ‘proposi-
tlona:l vana'bles’, ‘propositional connectives’; and so far I’ havepsaid
nothing to justify my preference for the former usage.

(ii) semantic: what kind of item is capable of truth and falsity?

il}?:;; formal la.nguages aim to represent those informal arguments
are vefhd _Extra-systematically, that is, which are truth-
preserving, this will relate closely to the first issue

(i) pragmatic:! what kinds of item should one suppose

' . .
:v;:;,“r:};l:i the pragmatic approach because pragmatics is concerned
. ‘ynma’ ::]l': ‘between. expressions and the users of those expressions
and ‘semantics’ were explained i i i
of separating the issues from Gochp: r:qﬂ;zl P - derive i may
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to be the ‘objects’ of belief, knowledge, supposition,
etc.?

(‘Know’, ‘believe’, ‘suppose’, etc. are sometimes called the verbs of
‘propositional attitude’.) Since one can know, believe or suppose
either something true or something false, the third will relate quite
closely to the second issue.

For the present, however, I shall not discuss (iii) (but cf. pp. 1247
and ch. 12 §3); I shall comment first, very briefly, on (i), and then, at
greater length, on (ii).

2 Sentence, statement, proposition
A necessary preliminary, however, is to specify what I shall
mean by ‘sentence’, ‘statement’ and ‘proposition’; for one reason
why discussion of these issues is often confusing is that there is scant
uniformity of usage.

By a sentence I shall mean any grammatically correct and complete
string of expressions of a natural language. For example, ‘Snow is
white’, ‘Shut the door’, ‘Is the door shut?” are sentences; ‘Sat by in’
and ‘Is pink’ are not. I hope this rough and ready account is sufficient
to convey the idea I have in mind; it is, of course, imprecise to the
extent that there is uncertainty about which strings of expressions are
to count as grammatical. I shall need to distinguish between sentence
types and sentence fokens. A sentence token is a physical object, a series
of marks on paper or of sound waves, constituting an inscribed or
spoken sentence. Sometimes, however, one thinks of two or more
tokens as inscriptions or utterances of, in some sense, the same
sentence; ‘same sentence’, here, means ‘same sentence type’. For

example, the two inscriptions:

All philosophers are slightly insane
All philosophers are slightly insane

are tokens of the same type. One could think of a sentence type either
as a pattern which similar tokens exemplify, or as a class of similar
tokens. The question of what to take as criteria of identity for sentence
types is disputed ; some would require typographical or auditory simi-
larity (presumably one would also need to specify the conditions in
which an utterance was of the same sentence type as an inscription),
others would require sameness of meaning. 1 ghall stick to the former
criterion, and allow the possibility of ambiguous sentence types.
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I need, again, to distinguish, among sentences, those which are inter-
rogative or imperative, for example, from those which are ‘declarative’.
Sentences with their main verb in the indicative mood are declarative,
but ‘declarative’ is meant to be rather broader than ‘indicative’, to
?nclude, for example, conditionals whose main verb is in the sub-
Junctive. Intuitively, one might say that declarative sentences are
those eligible for truth and falsity, whereas non-declarative sentences
are not; but to define ‘ declarative’ thus, in the present context, would
obviously be question-begging. ,

. By a statement 1 shall mean what is said when a declarative sentence
is utter‘ed or inscribed. In its non-technical employment, ‘statement’
is ambiguous between the event of the utterance or inscription of a
sentence, and the content of what is inscribed or uttered. Only the
second sense is relevant to present concerns. The question now arises

whether every utterance or inscription of a declarative sentence wili
r{lake a statement. Strawson seems to think that some uses of declara-
tive sentences - his examples include utterances or inscriptions used
in the course of acting a play or writing a novel — do not make state-
ments. He also, as we saw in the previous chapter, seems to hint that
utterances of sentences whose subject terms do not denote anything
fail to make statements, though at other times he suggests, rather

that such utterances are statements, but statements which arej neithel"
true nor false. These questions will obviously be important to the
issue about truth-bearers. When, now, do two utterances or inscrip-
tions make the same statement? It is usually said that they do so 'uI:t
:: c;se thely ‘say the' same thing about the same thing’, This accojunt

orks well enough in simple cases. For instance, the utterances:

You are hot  (said by x to )
I am hot (said by y)
Jaichaud  (said by y)

zvr(irrlc.l, by tht?se standards, make the same statement. Making the
a‘lwzrlorl; precise, however, threatens to be difficult, for it may not
o ys t:i €asy to specify when two utterances are about the same
i g, atr: it cli)uld be harder still to specify when they say the same
Ing about their subject, since this wi i
' . 2 e this will require an a
notoriously tricky notion of synonymy. ! ppest to the
B . )
i 0y a proposition I.shall understand what is common to a set of
sey:t nymous'ldeclaratlve sentences. In this sense of ‘proposition® two
enc iti
es will express the same proposttion if they have the same
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meaning; so here again, as with statements, the problem of synonymy
will have to be faced. Another account, popular since the advent of
possible-worlds semantics for modal logics, identifies a proposition
with the set of possible worlds in which it is true, or with a function
from possible worlds into truth-values. It isn’t clear, however, that
this comes to anything very different from the account I gave before,
since one distinguishes the possible world in which p from the possible
world in which ¢ by means of distinguishing p from ¢. (If ‘Jack and
Jill have one parent in common’ expresses the same proposition as
‘Jack and Jill are step-siblings’, then all possible worlds in which the
first holds are possible worlds in which the second holds, and if not,
not.) Another account, which delimits a different idea, identifies the
proposition with the common content of sentences in different

moods. So:

Tom shut the door.
Tom, shut the door!
Has Tom shut the door?

have as common content the proposition Tom’s shutting the door.
Propositions in this sense are unlikely candidates as truth-bearers,
and for that reason I shall pay them rather little attention here. They
do, however, have some relevance to the interpretation of e.g. impera-
tive logic, on which I shall offer some brief comments below.

It is quite easy to check that sentences, statements and propositions,
as characterised here, are distinct, that is, that one could have same
sentence/different statement/different proposition, same statement/
different sentence/different proposition, same proposition/different
sentence/different statement (cf. Cartwright 1962).

One’s attitude to statements or propositions may well be coloured
by one’s metaphysical views. Nominalists, who dislike abstract objects,
or extensionalists, who suspect that meaning notions suffer from a
crippling unclarity, are likely to be ill-disposed towards statements
and propositions and better disposed towards sentences, while
Platonists, admitting abstract objects, and intensionalists, comfort-
able with the theory of meaning, could admit statements or proposi-
tions with equanimity. (Compare Quine 1970 ch. 1 with Putnam
1971 chs. 2, 3, 5, for contrasting attitudes.) It is necessary to observe,
however, that though sentence tokens are physical objects, sentence
types are abstract; and that, while the identity criteria for both state-
ments and propositions require appeal to synonymy, the identity
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criteria for sentence types require appeal to the not altogether
unproblematic notion of similarity. (See Goodman 1g70 for
some of the problems which beset attempts to define similarity
precisely.)

3 ‘Sentence letters’, ‘propositional variables’, or what ?
How one understands the ‘p’, ‘¢’.. .etc. of sentence logic
will obviously depend upon whether one allows sentence letters to be
treated as genuine variables to be bound by quantifiers, and, if one
does, how one interprets those quantifiers.

The usual presentations of sentence logic do not use quantifiers.
On the face of it, however, it seems reasonable to suppose that
unquantified sentence calculus has an implicit generality which quanti-
fied sentence calculus merely makes explicit. A theorem like
‘> (p v ¢)’ is usually understood to hold for all instances of ¢ p’and
‘q’, just as, in the usual, unquantified presentations of algebra,
‘a+b = b+a’ is understood to hold whatever g and b may be. So the
alternatives are either to regard the usual, unquantified formulation
as simply an abbreviated version of quantified sentence logic, or else
to find some other way of accounting for the implicit generality of
the unextended calculus,

Quine, for reasons already touched upon in ch. 4 §3, prefers the
second alternative. He proposes that ¢ P’y ‘q’ etc. not be treated as
genuine, bindable variables, but be construed, instead, as ‘schematic
letters’. A wif of sentence calculus, such as ‘p v —p°, is to be thought
of ‘not as a sentence but as a schema or diagram such that all actual
statements of the depicted form are true’ (19532 p. 109).

- If, however, one does treat sentence letters as genuine variables, one
is then faced with the question of the interpretation of the quantifiers.
If one adopts an objectual interpretation, one is next faced with the
questlo.n‘ of what kind of object the quantifiers are to range o
propositions are the most usual candidates,

argued for a domain of sentences, (If one is con
usual, truth-functional sentence calculus,
quantifiers as ranging over truth-values,

values ¢ and f; for in truth-functional sentence logic only the
truth-values of the components are relevant to the truth-value of the
f:ompounf:l. The addition of non-truth-functional sentence operators,

n.ecessanlyt, ‘perhaps’, or ‘s believes that’, however, would rule out
this alternative.) An adjustment to the ysual reading is then needed:

ver:
though Quine 1934
cerned only with the
onemighteven construe such
that is to say, over the two
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in ‘(p) (p v —p)’, if the quantifier is read ‘for all propf)sitions p’, then
‘p vV —p’ must be construed as a singular term denoting a comp.our’ld
proposition (“the disjunction of a proposition with its own negation’),
and an implicit predicate (‘is true’) has to be supplied to make .the
reading grammatical. If, on the other hand, one adopts a sul')st1.tu-
tional interpretation, ‘(p)(p vV—p)’ will be read ‘All subst}tutfon
instances of ‘... v— ...> are true’, where appropriate substitution
instances result from putting the same sentence in each of the blank§.
(It will not have escaped notice, I'm sure, that Quine’s ‘sc‘hem:%tlc
letters’ look much like bound variables of substitutional quantification
with sentences as the substitution class.)

At this level, then, there seem to be several options. But what about
the question of truth-bearers?

4 Truth-bearers . .
If an argument is valid, then if its premises are true, its con-
clusion must be true too; so presumably premises and conclusions
need to be the kind of item capable of being true or false. So, many
writers have considered it very important to decide whether it 15;
sentences, statements or propositions which are properly called ‘true
or ‘false’. The issue has many ramifications; it has been suggested,
for example, that confusion about truth-bearers unfierlles. the
semantic paradoxes (Bar-Hillel 1957, Kneale 1971), that it motlvatis
the proposals for many-valued logics (Lew.y_ 1946, Kneal? and Knea (;
1962, Kripke 1975 p. 7oon), that it vitiates Russell’s theory o
descriptions (Strawson 1950). I have already commented (ch.. 5§3)on
the last of these; I'll have something to say about the first in ch. &,
and about the second in ch. 11.

The dispute about truth-bearers usually proceeds along some such
lines as the following: since truth is presumably a property, one
should be able to identify the type of item which possesses it; it is
usually taken for granted either that only one of the candidates
can be the truth-bearer, or that one is primary an’d the others
somehow derivative. The ensuing debate about which items are 'the,
or the primary, truth-bearers, however, has b.een, to my mind,
neither very conclusive nor very fruitful. You will shortly see what
I mean. . .

Several writers (Strawson 1950, Pitcher {nt'ro-ductxon to 1964,
Putnam 1971, for example) have claimed- that it is improper, or even
meaningless, to speak of sentences as being true or false. The argu-
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fnents offered for this claim, however, seem pretty inconclusive. One
is that if sentences were true or false some sentences would be some-
times true and sometimes false; another is that some sentences, non-
dec!aratlve sentences, for instance, just aren’t capable of truth or
falsity, S0 not all sentences could be true or false. But a gate, after all,
Ca;l quite properly be called red or green, though it may have one
colour one year and another the next; and some glass, stained glass for
Instance, can properly have colour predicates ascribed to it, despite
the fact that some glass is colourless (cf. Lemmon 1966, R. J. and S
Haack 1970). .
Though these arguments certainly don’t show that sentences can-
not properly ‘be called true or false, they may suggest an apparently
more promising line of thought: that whatever items be chosen as
trut}l:—bearers,. they should be such that (i) they can be relied upon not
t(} }(i ange their truth-value, and (ii) all items of the relevant kind are
eit er true or false. The acceptability of these desiderata will need
investigation, of course. But even leaving that question aside for the
present, it turns out that statements and propositions are scarcely
more successful than sentences in these respects,
ob(l') Wlhether a statement can change its truth-value depends,
ab(\:l(iushy, on how exactly one understands ‘saying the same thing
. .
t:Wouu ttt e same thing’, ‘But on an intuitive understanding, at least,
Ton ferances concerning the same Jones, half a minute apart, of
2o es ;.18 wearling an overcoat’ would presumably say the same thing
fals:t.it: e same thing. Yet one utterance could be true and the other
» if Jones put on or took off his overcoat in the interval. Of
one could guarantee i b
b coud | against statements changing their truth-values
y tightening up the criteria for statement identi far th
non-simultaneous utt Y e statoment
N 15 ull€rances count as making the same statement.
1s would, in effect, correlate statements one ith
tokens, and then one might justi at the ot e
fox d, : e might justifiably wonder what the point was of
S(.) uc1;g statements as distinct from sentences
ince the sense of a senten, i ' i
Dertod the o of €€ may remain stable over a considerable
pert b,l proposition expressed by a sentence could also pre-
ably, change its truth-value: for instan h siti
expressed by the ‘Louis X e Propositon
expres y ser.ltence Louis XIV is dead’ was once false and is
; rue. Some writers (Frege 1918, Moore 1953
1
n.star}ce) have responded to this difficulty by ti
c:ltena o.f Propositional identity so as to disallow
value:
ue; this seems to be vulnerable to a similar obje

Kneale 1971, for
ghtening up the
change of truth-
ction to that made,
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above, to a comparable manoeuvre to prevent statements changing
their truth-values.

(ii) Since it is uncertain whether every utterance of a declarative
sentence is supposed to make a statement, it is not clear, either,
whether every statement must be either true or false. Strawson con-
cedes, however, that it is not part of the definition of ‘statement ’ that
every statement is either true or false (1952 p. 69); and, as we saw,
there are traces in 1950, and an explicit claim in 1964, that utterances
of ‘reference failure’ sentences make statements which are neither
true nor false. So some statements will lack truth-value.

In some cases where a sentence is neither true nor false, one could
plausibly argue that there is no corresponding proposition, and to
that extent propositions fare better than sentences at satisfying (ii).
Among the sentences which are neither true nor false, there are, so it
is often said, some which though grammatically correct are meaning-
less ( Virtue is triangular’ for instance); being meaningless, such sen-
tences express no proposition. Imperative and interrogative sentences
also presumably fail to be true or false, and it could, again, be claimed
that such sentences do not express propositions. However, it is
doubtful whether one could specify which kinds of sentence do
express propositions except by restricting oneself to declarative
sentences (as in §2 above); so this argument does not show proposi-
tions to be better off with respect to (ii) than sentences. And some
declarative sentences (vague sentences and future contingent sen-
tences for instance) are thought by some writers to be neither true
nor false, and yet, being meaningful, express propositions which are
therefore themselves neither true nor false.

I am not suggesting, of course, that sentences fare better than
statements or propositions with respect to (i) and (ii). I have already
mentioned, above, several kinds of sentence which may fail to have
any truth-value, so sentences don’t meet (ii). As for (i): many sen-
tence types obviously change their truth-value (‘I am hungry’, for
instance, would be true in some mouths at some times, false in others
and at others); even some sentence tokens can be shown capable of
changing their truth-value. (A token of *There is a person in this
room’, written on the blackboard in my office, would usually be true
at 12 noon and false at 12 midnight.) Quine has pointed out that we
can specify a class of sentence types which do not change their truth-
value; it would include both sentences stating physical and mathe-

matical laws, to which temporal considerations are, he argues,

4 HPL
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1r1.'elevant, and sentences completely specified as to time and place,
with tensed verbs and indexicals like ‘now’ replaced by tenseless
verbs, dates and times. Quine calls these stable types ‘eternal
sentences’ (cf. ch. g §3).

Truth-bearers and theory of truth

One argument which might be offered in favour of allowing
sentences as truth-bearers is this: some theories of truth, certain
versions (Wittgenstein’s but not Austin’s, for example) of t}’le corre-

sponc%ence theory, and, most notably, Tarski’s semantic theo
exploit grammatical structure in the definition of truth (details rlyr;
ch. 7). Sent.e.nces, of course, have grammatical structure; statements
a}l:d propositions, however, being extra-linguistic, do not’. And since
:ioe; same statement may be maf:le by uttering, and the same proposi-
expl:essed by, sentences in different languages with different
gra‘mmatlcal structures, it will be hard for statements or propositions
:;: borrow’ a struc.ture from the sentences which make or express
th::lr.yl;lso:vz::, w;ule some yvould regard the plausibility of Tarski’s
oo the(;) or r'eg'fxrdmg sentences as truth-bearers, others, on
: conviction that sentences cannot be truth-bearers
gre dlspose'd to reject Tarski’s theory (see e.g. White 1970 pp 94—9),
tl-(l)lr:;le,h :fatl:,b:v;)uld argue thz.lt the fact that Tarski’s definition of
than i o be anglfage-rel‘altlvet that he defines ‘true-in-L’ rather
Tk the,ory ian ;‘)):);;1: :ﬁ?:}llszv 1t.1 ‘;&nd others propose modifying
' ou i i i
tions (Popper 1972) or statements (Dar\:li?il:f)rllt :;%%lcablc £ propost
i~ ;Le tc}a::s:eséhcz)n (:';flectlon, that such .requirements as (i) and (ii),
beurers, fhond ject to sentences implicitly impose on truth-
questio;lable neel :st r;:llate to assumptions - which turn out to be
Ervatent g mu al: e theor)f of truth: that a correct theory will be
of truthve sael T8 e.truth timeless. I shan’t discuss the question
et Putizm y timeless character here, but simply refer the
commmenns st b:3 517 and Haack 1974 pp- 69—70. One or two brief
the ides thag o ? ence may Pe in order. Undue weight placed on
cither ee falrsy lti:tm of.a kmd.to have a truth-value should be
cervation dho det‘rr.o eln l'lCS behind an undesirable kind of con-
tion that covert senltilllltc oglt():s: For some writers react to the sugges-
for 2 nem iyl gt ;s,r :mg neither true nor false, perhaps call
ctatemonsy o2 » by retorting tl'lat such sentences cannot make

cannot ex i

PTess propositions, and so, since it is with
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statements or propositions that logic is concerned, are outside its
scope (see e.g. Lewy 1946, and cf. Kripke 1975 p. 700n; the ‘no item’
thesis is discussed in Haack 1974 pp. 47-53). This reaction is apt to
trivialise serious issues.

Some theories of truth — the descendants of Ramsey’s ‘ redundancy’
theory — suggest a radical solution to the problem about truth-
bearers. The question what truth is a property of arises on the -
natural enough — assumption that truth is a property. But these
theories (ch. 7 §7) deny that truth is a property, and hence bypass the
question, what it’s a property of. One could be excused for thinking
that, in view of the unsatisfactory state of that question, it is a
virtue of such theories to avoid it.

5 The problem reformulated

Arguments against sentences seem to impose requirements
on truth-bearers which statements and propositions also fail, and
which are themselves questionable anyhow; some argue in favour of
sentences as truth-bearers that Tarski’s truth theory requires them,
others reject Tarski’s theory because it requires sentences as truth-
bearers. . . One begins to suspect that the formulation of the problem
may be in need of improvement. I think the problem which underlies
the debate can be reformulated in a way which makes it rather more
manageable. I began, you may remember, by observing that the issues
about sentences, statements, propositions and so forth arose, as philo-
sophical problems in logic are apt to, from questions about the
relations between formal and informal arguments. Now suppose one
has a formal argument in sentence calculus such as:

pvV—q

—p

-9
and wants to know what informal arguments can properly be regarded
as instances of it. Obviously this is something one needs to know if
formal logic is to help one assess informal arguments. One question
which needs to be answered now is what can stand, in an informal
argument, for the ‘p’ and ‘q’. Well, one wants to say, any sentence
you like can correspond to ‘p’ and ‘g’, provided the same sentence
corresponds to each occurrence. That’s a start, but more constraints
are needed: declarative sentences can correspond to ‘p’ and ‘q’, but

not imperative or interrogative sentences; if the sentences corre-
42
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sponding to ‘p’ and ‘¢’ are tensed, then the time reference should
stay constant throughout the argument; if they contain indexicals
like ‘I, ‘he’, ‘now’, their reference should stay constant through the
argument; and if they’re ambiguous, they should be used in the same
sense throughout the argument. Otherwise, though the formal argu-
mer'lt is valid, its supposed analogue in informal argument is apt to
be invalid; if, for instance, the last condition is not observed, one has

a ‘fallacy of equivocation’. ,
Thls.way of putting the problem has the advantage of metaphysical
neutraht.y, so that it raises neither nominalist nor Platonist hackles:
and. yet }t seems to ask the right questions about how to apply formai
}og'lc to informal argument. And the fact that the constraints on what
in informal argument, can stand where ‘p’ and ‘¢’ do in formal logic’
reflect the identity conditions proposed for the various candidate’
truth-'be:arers is some confirmation of my claim to have reformulated
the orlgma.l problem rather than replace it by a different one (But it
turns out, interestingly, that in its reformulated version the l;roblem
arises even on the theories which do not regard truth as a property.)
.The reformulated problem does not refer to ‘truth—bfarel}',s-’
dlrgc‘tly", but,_rather, asks what vagaries of the sentences put for ‘p’
;:1: ” gh.may interfere wit.h validity. In the case of classical sentence
hagV ° :}s;ea:;ounts tcl)1 asking Wh?,t may prevent the same sentence’s
ment'g e t1)ne truth-value a:c different occurrences within an argu-
premi,ses g fe;au:‘xe a}tln amblgu'ous sentence may be true in the
iy By ahse in the conclus10f1 that equivocation interferes with
- But the greater generality of the reformulated problem

should prompt .
cruth, prompt another look at the relations between validity and

Valz‘dz‘ty again

which a ::;i;:.ef r:ajl:herft}llat fo insis.t that logic deal only with items
non-bivalent logics. Fusther e o e, Uicharitably short shrift to
erotetic logic (li ic. ofu o ermore, if such enterprises as imperative or
ceded that logicg ma ((liuesnol.ls) are to be feasible, it must be con-
falsity. Now the extry el with sentences incapable of truth and
ch. 2 was in torrns 2;~syst;lmat|c ac?ount of validity that I gave in
serious account of th0 tm? g Preservmgn ess. If, however, one takes
bearing items, one is (le'llzolsSlblllty of logics which deal with non-truth-
If. for exun ,l 1kely to need an extended conception of validity.

Ple, one wants to handle imperative sentences, it may

Sentences, statements, propositions 85

prove appropriate to define an analogue of truth (a ‘ designated value’
if you like) which 75 applicable to them. Ross 1968 suggests: ‘p!’ is
satisfied! iff ‘p’ is true. (E.g. ‘ Close the door!” is satisfied iff ‘ The door
is closed’ is true.) Validity, for imperative logic, would then be
preservation of satisfaction rather than preservation of truth.

It should not be dismaying-nor even very surprising — that
developments such as non-bivalent or imperative logic may call for
changes or extensions of the intuitive conception of validity to which
the standard logical apparatus gives formal expression. It is often
enough by modification or extension of its key ideas that a science

grows.

1 This use of ‘satisfaction’ should be kept distinct from that to be
introduced in the next chapter, in the discussion of Tarski’s theory

of truth,
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Theories of truth

I A summary sketch!

The object of this section is to sketch the main kinds of
theories of truth which have been proposed, and to indicate how they
relate to each other. (Subsequent sections will discuss some theories
in detail.)

Coherence theories take truth to consist in relations of coherence
among a set of beliefs, Coherence theories were proposed e.g. by
Bradley 1914, and also by some positivist opponents of idealism, such
as Neurath 1932; more recently, Rescher 1973 and Dauer 1974 have
defended this kind of approach. Correspondence theories take the
truth of a proposition to consist, not in its relations to other proposi-
tions, but in its relation to the world, its correspondence to the facts.
Theories of this kind were held by both Russell 1918 and Wittgenstein
1922, during the period of their adherence to logical atomism ; Austin
defended a version of the correspondence theory in 1950. The prag-
malist theory, developed in the works of Peirce (see e.g. 1877),
Dewey (see e.g. 1901) and James (see e.g. 190g) has affinities with
both coherence and correspondence theories, allowing that the truth
of a belief derives from its correspondence with reality, but stressing
also that it is manifested by the beliefs’ survival of test by experience,
its coherence with other beliefs; the account of truth proposed in
I?ummett 1959 has, in turn, quite strong affinities with the pragmatist
view.,

! Proponents of the theories I shall discuss take different views about

what kinds of items are truth-bearers. In what follows I shall speak

vnri?usly - depending upon which theory I am discussing - of
behe‘fs’, ‘sentences’, ‘ propesitions’ ete. as true or false; only when
the difference makes a difference shall I draw attention to it.
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Ari§totle had observed that ‘to say of what is that it is not, or of
what is not that it is, is false, while to say of what is that it is’ or of
what is not that it is not, is true’. In proposing his semantic the’ory of
tr1.1th,'Tarski 1931, 1944 aims to explicate the sense of ‘true’ which
this dictum captures. Truth, in Tarski’s account, is defined in terms
of the semantic relation of satisfaction, a relation between open
sentences (like ‘x > y°) and non-linguistic objects (such as the num-
bers 6 and 5). The truth theory recently proposed by Kripke 1975 is
a vaniant of Tarski’s, modified essentially to cope in a more sophisti-
ca.lted way with the semantic paradoxes. Popper’s account of truth and
his th.eory of verisimilitude or nearness to the truth is based upon
Tars'kl’s theory, which Popper regards as supplying a more reiise
version of traditional correspondence theories, ’
th;It‘}‘li rea"u'ndancy theory of truth, offered by Ramsey 1927, claims

true’ is redundant, for to say that it is true that 2 is equivalent

to saying that p. It is evident that this account has some affinities with
z?lrlstotle’s dictum, and consequently with some aspects of Tarski’s
;.; teory. T’hefe have bee.n several recent variants of Ramsey’s theory:
rawson’s ‘performative’ account (1949); the ‘simple’ theory of
truth suggested by Prior 1971 and amplified by Mackie 1973r};nd

Williams 1976- and the * ros .
; entential’
Camp and Belnap 1973 prosentential” theory presented by Grover,

Deﬁr.u’tions versus criteria of truth
Rescher‘? dlstuﬁctlon 18 Cf)mmonly made (by e.g. Russell 1908b,
and "itm%nfc ' 2}’1 Mackie 1973 ch. 1) between definstions of truth
gives the Of truth; the idea is, roughly, that whereas a definition
of which, ?efllllmgh()f }tlhe word ‘true’, a criterion gives a test by means
0 tell whether a sentence (or wh i
for example, one uni ent whatever) is true or false — as
» one might distinguish, on th i ,
mean; : . : ) e one hand, fixing the
oot :f dofofe:}flsrlsh}’las having a temperature higher than’ some ziven
» 0N the other, specifyin, i
someans & fovendt " pecifying procedures for deciding whether
This dictire
arous:jd[;mn}ftmn .needs careful handling. One’s suspicions may be
y the existence of disagreement about which theories of

C S
€ Ial. f
n IOIlal alld Whl 11 as criter or lnstallce’ Wlllle

definitional rather than crite

1o rial, Mackie coun i
and criticises it for — ' ts Tareki's theory as -

aspiring to supply a criterion. And one’s suspi-
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cions should be confirmed by some clearly inappropriate uses of the
distinction. For example, Russell accused the pragmatists of having
confused the definition and the criterion of truth, when the pragmat-
tists held that the meaning of a term is correctly given precisely by
supplying criteria for its application. (It is not at all unusual, I'm
afraid, for a philosopher who deliberately identifies As and Bs to find
himself facing the criticism that he has ‘confused’ 4s and Bs.)

However, one cannot simply decide to refrain from using the dis-
tinction, problematic as it is, because of its importance to such
questions as whether the coherence and correspondence theories need
be regarded as rivals, between which one is obliged to choose, or as
supplementing each other, correspondence supplying the definition
and coherence the criterion. This question is at issue even between
proponents of the coherence theory. Thus Bradley, conceding that
‘Truth to be truth must be true of something, and this something
itself is not truth’ (1914 p. 325), seems to allow that an account of the
meaning of truth may require appeal to something like correspon-
dence, while coherence is rather a mark, a test, of truth. Blanshard,
by contrast, insists that truth consists in coherence, which is a defini-
tion as well as a criterion. This insistence seems to be based on the
conviction that there must be some intimate connection between
a dependable criterion and what it is a criterion of. Coherence could
not be the test, but correspondence the meaning, of truth, he argues,
for then there is no explanation why coherent beliefs should be the
ones that correspond to the facts; if coherence is to be a reliable test of
truth, it must be because it is constitutive of the meaning of truth
(see Blanshard 1939 p. 268).

Rescher proposes (1973 chs. 1 and 2) to deflect this argument by
distinguishing between guaranteeing (infallible) and authorising
(fallible) criteria, and arguing that only in the case of guaranteeing
criteria need there be the connection with the definition that
Blanshard thinks inevitable. This distinction illuminates some issues
touched upon earlier. Rescher counts C as a guaranteeing criterion
of x if:

necessarily (C iff x obtains)

But - as Rescher observes —in this sense, any definition of truth
would also supply an infallible criterion of truth. For instance, if
truth consists in correspondence to the facts, then, necessarily, if ‘p’
corresponds to the facts, ‘p’ is true, so correspondence is an infallible
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criterion.! (The idea that Tarski gives a criterion of truth may derive
from this conception of criteria.)

So: if one has a definition, one thereby has a ‘guaranteeing’
criterion. The converse, however, is a bit less straightforward. It is
a guaranteeing criterion of a number’s being divisible by three, for
example, that the sum of its digits be divisible by three, but this,
I take it, is not what it means for a number to be divisible by three.
.Rather: if one has a guaranteeing criterion, then either it zs, or else it
is a logical consequence of, a definition.

An authorising criterion, however, is fallible: it is not necessarily
the. case that (C iff » obtains); so, either it is true, though not neces-
sar.lly, that C iff x obtains, or perhaps it is not invariably true that
C iff x obtains. (Rescher considers the second but not the first kind
of case.) So an authorising criterion of # is distinct from a definition
of x ~ it need not be logically related to the meaning of ‘x’.2

But now why, if any definition supplies a guaranteeing criterion
should one ever want an authorising criterion? The answer is rathel,‘
clear, I think, but hard to put precisely: if one wants to find out
whether x obtains, one would like, ideally, a reliable indicator of the
presence of x which is easter to discover to obtain than x itself, A defini-
tion gives an indicator which is perfectly reliable, but exactly as diffi-
f:ultf to discover to obtain as x itself; an authorising criterion gives an
indicator which may be less than completely reliable, but which, by
way of compensation, is easier to discover to obtain,. For exam’ple
one might think of the characteristic 8pots as an author ’
of measles; not a foolproof test, since it is not logic

tl}at one has the spots iff one has the measles,
discovered than, say,

ising criterion
ally necessary
but much more easily
the presence of a given bacterium which is (or

1If one identifies meaning and criterion
one is obliged to hold the criterion to be guaranteeing. This will be
pertmen_t to the discussion in §6 below of Popper’s argument that the
gragx:aust theory of truth threatens fallibilism.,
! escher doe?s not_ex?hcit]y amplify the ‘necessarily’ in his account of
guarant‘eemg cnte.non, but contextual clues indicate that he has in
mmd_ logical necessity, which is the interpretation I have used. If
phg'sxcally necessary tests were included, the previous and som'e
31M2:1quent ;:aragraphs would have to be rewritten to allow criteria
“ wella:: ::l tate'd tolthat of whif:h they are a test by physical necessity,
poy eria re at?d by logical necessity, to count as guaranteeing.
ourse, the distinction between logical and physical necessity - and

ind d, the d!ltlﬂCtIOﬂ be ry
ee tween the necessa: and the CO"tl"Ee"t 18

— as the pragmatists do ~ then

-
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so I shall suppose for the sake of argument) the guaranteeing
criterion.

So far, then, Rescher’s vindication of Bradley’s view of coherence
as a criterion (an authorising criterion, that is) but not a definition, of
truth, against Blanshard’s argument for an inevitable connection
between definition and criterion, is successful. However, it is perti-
nent that a weaker version of Blanshard’s idea seems to work even for
authorising criteria. It seems plausible to argue that, if C is an
authorising criterion (even in the least favourable case when its
presence isn’t invariably correlated with that of x), then there ought
to be some kind of connection — not, indeed, a logical connection, but
perhaps a causal connection, for example — between x and C. Con-
sider, again, spots as an authorising criterion of measles; there is a
causal connection between the spots and the disease of which they
are the symptom. And, indeed, this is relevant to a feature of
Bradley’s account which Rescher neglects. It is plausible to think that
Bradley believed there to be a connection between one’s beliefs’ being
coherent, and their corresponding to reality (i.e. between the author-
ising criterion and the definition), for he holds that reality is coherent.

The concept of truth is as important to epistemology as to philo-
sophy of logic. Some theories of truth have an important epistemo-
logical component, are concerned with the accessibility of truth; and
the search for a criterion of truth is often a manifestation of this
concern. It is noticeable that on the whole the theories on the left side
of the sketch of truth-theories (fig. 4) take the epistemological dimen-
sion more seriously than those on the right, with the coherence and
pragmatist theories epistemologically rich, but redundancy theories,
at the other extreme, with virtually no epistemological ‘meat’ (as
Mackie puts it) on them.

2 Correspondence theories
Both Russell and Wittgenstein, during their ‘logical atomist’
periods,! offered definitions of truth as the correspondence of a
proposition to a fact.
Propositions, according to Wittgenstein, are verbal complexes;
molecular propositions (such as ‘Fav Gb’) are composed truth-
functionally out of atomic propositions (as, ‘ Fa’). The world consists

1 Wittgenstein was the originator of logical atomism, but Russell’s
version appeared first, in his 1918 lectures, while Wittgenstein’s was
presented in 1922 in the Tractatus.
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of simples, or logical atoms, in various complexes, or arrangements,
which are facts. And in a perfectly perspicuous language the arrange-
ment of words in a true, atomic proposition would mirror the
arrangement of simples in the world; ‘correspondence’ consists in
this structural isomorphism. The truth-conditions of molecular pro-
positions can then be given; ¢ —p’ will be true just in case ‘p’ is not
true, ‘p v ¢’ will be true just in case either ‘p’ is true or ‘g’ is true,
and so forth.

Wittgenstein’s version of logical atomism is austere; Russell aug-
mented it with an epistemological theory according to which the
logical simples about whose character Wittgenstein is agnostic are
sense-data, which Russell took to be the objects of direct acquaint-
ance, and the meaningfulness of a proposition is supposed to derive
from its being composed of names of objects of acquaintance. These
epistemological additions do not vitally affect the core of the account
of truth; but some other differences between Russell’s and Wittgen-
stein’s versions are more relevant. Russell’s account has the virtue of
recognising the difficulties in regarding all molecular propositions,
notably belief propositions and universal quantifications, as truth-
functions of atomic propositions. Other features of Russell’s version,
however, seem to create unnecessary difficulties; for instance, he
allows (though with less than complete confidence, because of the
adverse reaction this thesis received at Harvard!) negative as well as
positive facts, so that the truth of the negation of p can consist in its
correspondence to the fact that not p, rather than p’s failure to corre-
spond to the facts; and the suggestion that there are two correspon-
dence relati(‘)r.ls, one of which relates true propogitions and the other
false.pr.oposmons to the facts, seems gratuitous, indeed, in view of the
admission of negative facts, doubly so.

Numerous critiFs have observed that the trouble with the corre-
spondence theory is that its key idea, correspondence, is just not made
adequately clear. Even in the most favourable cases the required iso-

.rnorphlsm.between the structure of a proposition and that of the fact
involves difficulties; consider:

The cat is to the left of the man (the proposition)

& % (the corresponding fact)

even here (as Russell concedes, pp. 31 5~16) it looks as if the fact has
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two components, the proposition at least three; and of course the
difficulties would be much severer in other cases (consider ‘a is red’,
‘a is married to b°, or for that matter ‘the cat is to the right of the
man’). The interpretation of correspondence as a structural iso-
morphism is intimately connected with both the theory about the
ultimate structure of the world and the ideal of a perfectly perspicuous
language, characteristic theses of logical atomism. The question arises,
therefore, whether the correspondence theory can be divorced from
logical atomism, and, if it can, what account could then be given of
the correspondence relation.

Austin 1950 supplies a new version of the correspondence theory,
a study of which offers some answers. Austin’s version does not rely
either on an atomist metaphysics or on an ideal language; the corre-
spondence relation is explicated, not in terms of a structural iso-
morphism between proposition and fact, but in terms of purely
conventional relations between the words and the world. Correspon-
dence is explained via two kinds of ‘correlation’:

(i) “descriptive conventions’ correlating words with zypes of
situation
and
(i) ‘demonstrative conventions’ correlating words with
specific situations
The idea is that in the case of a statement such as ‘T am hurrying’,
uttered by s at ¢, the descriptive conventions correlate the words with
situations in which someone is hurrying, and the demonstrative con-
ventions correlate the words with the state of s at £, and that the state-
ment is true if the specific situation correlated with the words by (ii) is
of the type correlated with the words by (i). Austin stresses the con-
ventional character of the correlations; any words could be correlated
with any situation; the correlation in no way depends on isomorphism
between words and world.

A difficulty with this account of correspondence, which essentially
appeals to both kinds of correlation, is that it applies directly only to
statements made by sentences which are indexical, since the demon-
strative conventions would have no role to play in the case of sentences
like ‘Julius Caesar was bald’ or ‘All mules are sterile’, which can't be
used in statements referring to different situations. (Austin’s com-
ments on these cases, p. 23n, are none too reassuring.)

On the other hand, Austin’s version, I think, makes an improve-
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ment on Russell’s account of ‘the facts’. The point is hard to put
clearly, but it is significant enough to be worth putting even some-
what vaguely. Russell is apt to speak as if the truth of P consists in its
correspondence to the fact that p; but the trouble with this is that the
relation between ‘p’ and the fact that 2 is just foo close, that ‘p’
co.uldn’t fail to correspond to that fact. His evasiveness about the
criteria of individuation of facts may indicate that he felt this dis-
comfort. }.Xustin’s version, however, locates the truth of the statement
th{lt P notin its correspondence to the fact that b, but rather in the facts’
ttelng as ‘p’ says, or, as Austin puts it, in the demonstrative conven-
tions’ correlating ‘p’ with a situation which is of the kind with which
t}.le descriptive conventions correlate it, (Austin is aware of this
cll;i:r;f;r;nce; See 1950 p. 23; and cf. Davidson 1973 and O’Connor

3 Coherence theories

' A coherence theory of truth was held by the idealists (I shall
dlsf:uss Bradley’s account, but related views were held by his German
phlllosophi.ce.ll.ancestors Hegel and Lotze) and also by some of their
loglc.al positivist opponents. So the relation between coherence theories
anc% ldeallsm_ is rather like that between correspondence theories and
logical atomism - in that in each case the theory of truth became

divorced from the met i i
aphysical outlook with which it was origi
characteristically associated. o orginally

It wi .
will be useful - because this way some significant relations

betwecfn ?oherence and correspondence theories can be highlighted -
f: ltfeglm {n the mi.ddle, with Neurath’s defence of a coherenci view,
inﬂ:lt; :Cgls;ogvy. will not go amiss: the logical positivists, under the
Ot Wittgenstein’s Tractatus, originally subscribed to a cor-
respondence view of the character of truth. They were, however
Zt;(;ng(liy motivated b.y‘epistc.amollogical concerns, and co;lsequentl):
sired a test (authorising criterion) of truth - a way to tell whether
:): c;;)t da s;:ntence indeed corresponds to the facts, Carnap and Schlisk
- :p h:aleez;(:l:ilzi ;ntltl\:; ::e;:ltz(;i stater‘nents reporting immediate
: nce, » are Incorrigible, that is to sa
:;e ‘c):illrlxe(rini;ctaac:'txlz"n ‘;enfy that they correspond to the facts, and the trut};;
ey thesenf:h- can then be tesfec.l by means of their logical
e theory_t};at eady a cha.,racterlstl.c feature of the correspon-
world oo .ttuth lies in a relation between beliefs and the
modified: the test of the truth of all but perceptual state-
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ments derives from their relations with other statements, the percep-
tual ones, which are supposed to be verified by direct confrontation
with the facts. Neurath, however, raised doubts about the supposed
incorrigibility of ‘protocols’, and having thus denied the possibility
of a direct check of even perceptual beliefs’ correspondence to the
facts, held the only test of truth to consist of relations among beliefs
themselves. Our search for knowledge requires a constant readjust-
ment of beliefs, the aim of which is as comprehensive a belief set as
consistency allows. (This is strongly reminiscent of the ‘method of
maxima and minima’ in James’ epistemology (James 1907); Quine’s
position in ‘Two dogmas of empiricism’ (1951), where he endorses
Neurath’s metaphor of the process of acquisition of knowledge as
repairing a raft while afloat on it, is similar. Cf. Hempel 1935 for an
excellent account of the development of the positivists’ view of truth,
and Scheffler 1967 ch. 5 for a lively ‘blow by blow’ report of the
controversy between Schlick and Neurath.)

Neurath’s final position has much in common with Bradley’s
account of the test of truth as ‘system’, which he explains as requiring
both consistency and comprehensiveness of the belief set. And in
Bradley as in Neurath the appeal to coherence is connected with the
denial that our knowledge has any incorrigible basis in the judgments
of perception. However, Bradley’s theory has intimate connections
with his absolute idealism. Briefly and roughly, reality, according to
Bradley, is itself essentially a unified, coherent whole. (Russell’s
pluralistic logical atomist metaphysic was motivated by reaction
against the idealists’ monism.) And while Bradley conceded something
to the idea of truth as correspondence to reality, he held that, strictly
speaking, nothing short of the fully comprehensive, consistent belief
set at which we aim is really true; at best, we achieve partial truth —
part of the truth is not fully true. The point of these remarks is to
bring out a point anticipated earlier (§1)-that the connections
between Bradley’s view of truth and his view of reality are close
enough for it to be somewhat misleading simply to regard him as
offering coherence as the test, while leaving correspondence as the
definition, of truth; rather, the explanation of the success of co-
herence as the test derives from an account of reality as itself
essentially coherent.

A persistent difficulty with the correspondence theory, as I observed

above (§2) has been the difficulty of supplying a precise account of
‘corresponds’. A similar problem dogs the coherence theory; it needs
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to be specified exactly what the appropriate relations between beliefs
must be for them to be coherent’ in the required sense. Unsympa-
thetic critics of coherence theories — Russell, for example ~ have been
apt to assume that simple consistency is sufficient; Bradley, however,
was already insisting (as early as 1909, against criticism from Stout;
see Bradley 1914) that comprehensiveness as well as consistency is
required.,

Rescher, who defends a coherentist epistemology (coherence as the
test of truth) offers a detailed explication of the twin requirements of
‘system’; consistency and comprehensiveness. The problem facing
the c?herentist, as Rescher sees it, is to supply a procedure for
selec"cmg, from incoherent and possibly inconsistent data (‘truth-
can.dldates’, not necessarily truths) a privileged set, the warranted
beliefs, those one is warranted in holding true. A ‘ma;(imal consistent
su!)s.et.’ (M.C.8.) of a set of beliefs is defined thus: S’ is an M.C.S. of
S if it is a non-empty subset of .S which is consistent, and to which no
membef of S not already a member of S can be added without
generating an inconsistency. But the data-set is likely to have more
than one.M.C.S.; this is the basis of Russell’s criticism that coherence
cannot distinguish the truth from a consistent fairy tale. To avoid this
fif;i;ﬁcult): Rescher proposes that the M.C.S.s of the data-set be

'fered by means of a plausibility index, dividing data into those
Wthh. are, and those which are not, initially plausible, and thus
‘reducm.g the number of eligible M.C.S.s. However th’is may be
iﬁsuﬂflcwn.t to single out a unique M.C.S.; so Resche;’ recommends

ea A
s I;Il)lttl;,nfli li):r:che disjunction of those M.C.S.s permitted by the

T!lough Rescher’s work has contributed significantly to the
detal!ed working-out of a coherentist epistemology, difficulties
remain. An obvious problem is the specification and ju,sxtiﬁcation of
tl-le’ s.t:imdards of plausibility (Schlick’s appeal to the alleged incor-
rlglblllty.of protocols could be seen as an alternative resgonse toa
r;:llated difficulty). A less obvious, but also important, difﬁcﬁlty is that
;c) ne 1:commended prOf:e-dure is, 50 to speak, static in character: it tells

€ how to select a privileged, ‘warranted’, subset from an initial set
of data, but correspondingly underestimates the importance of seekin
new data. (Bradley’s insistence that only the most fully com rehensiv§
belief set — the whole truth ~ is strictly speaking true couldpbe seen as

a response to this difﬁculty ) Coherence will
. surely form
the whole, of a satisfactory epistemolom,' y form part, but not
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Thus far, I have followed Rescher (with some qualifications in
Bradley’s case) in taking coherence to be intended as a test of truth,
as playing an epistemological role, while allowing correspondence the
metaphysical part. (Cf. the large role played by coherence in Quine’s
epistemology, from 1951 to 1970, with his adoption of the semantic
definition of truth, 1970 ch. 3). The pragmatists, however, challenge
this distinction with their characteristic criterial theory of meaning.

4 Pragmatic theories'

Peirce, James and Dewey offer characteristically ‘pragmatic’
accounts of truth, which combine coherence and correspondence
elements.

According to the ‘pragmatic maxim’ the meaning of a concept is
to be given by reference to the ‘practical’ or ‘experimental’ con-
sequences of its application®~‘there can be no difference’ as James
put it (1907 p. 45) ‘that makes no difference’. So the pragmatists’
approach to truth was to ask what difference it makes whether a belief
is true.

According to Peirce, truth is the end of inquiry, that opinion on
which those who use the scientific method will, or perhaps would if
they persisted long enough, agree. The significance of this thesis
derives from Peirce’s theory of inquiry. Very briefly: Peirce takes
belief to be a disposition to action, and doubt to be the interruption
of such a disposition by recalcitrance on the part of experience;

nquiry is prompted by doubt, which is an unpleasant state which one

tries to replace by a fixed belief. Peirce argues that some methods of
acquiring beliefs ~ the method of tenacity, the method of authority,
the a priori method - are inherently unstable, but the scientific method
enables one to acquire (eventually) stable beliefs, beliefs which will
not be thrown into doubt. For the scientific method, Peirce argues,
alone among methods of inquiry, is constrained by a reality which is
independent of what anyone believes, and this is why it can lead to
consensus. So, since truth is the opinion on which the scientific
method will eventually settle, and since the scientific method is con-
strained by reality, truth is correspondence with reality. It also
follows that the truth is satisfactory to believe, in the sense that it is
stable, safe from the disturbance of doubt.

1 This section draws upon Haack 1976c.
% Peirce stressed the connection of ‘ pragmatic’ with Kant’s use of
¢ pragmatische’ for the empirically conditioned, James the connection

with the Greek *praxis’, action,
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James’ major contribution was an elaboration on this idea. The
advantage of holding true beliefs, he argued, was that one was thereby
guaranteed against recalcitrant experience, whereas false beliefs would
eventually be caught out (“Experience. . . has ways of boiling over. . .’,
1907 p. 145). James’ account of the way one adjusts one’s beliefs as
new experience comes in, maximising the conservation of the old
belief set while restoring consistency — strikingly like Quine’s 1951
view of epistemology — introduces a coherence element. True beliefs,
James comments, are those which are verifiable, i.e. those which are,
in the long run, confirmed by experience.

Thus far, T have stressed the continuities between Peirce’s and
James’ views, but there are some differences which should be men-
tioned. First, while Peirce was a realist, James was inclined towards
nominalism (cf. Haack 197+), and therefore embarrassed by the
possible-but-not-yet-realised verifications to which the view of truth
as verifiability committed him consequently, although in principle he
allows that beliefs are true (false) though no one has yet verified
(falsified) them, in practice he is sufficiently persuaded of the point-
lessness of dwelling on this that he slips into speaking, inconsistently,
as if new truths come into existence when beliefs get verified. (The
idea that truth is made, that it grows, was taken up by the English
pragmatist, F. C. S. Schiller.) Second, James often speaks of the true
as being the ‘good’, or the ‘expedient’ or the ‘useful’ belief (e.g. 1907
PP- 59, 145). Unsympathetic critics (e.g. Russell 19o8b, Moore 1908)
have taken James to be making a crass, not to say morally objection-
able, identification of the true with the congenial belief. The com-
ments which provoked this critical fury, when taken in context, can
often be read, much more acceptably, as pointing to the superiority of
true beliefs as safe from falsification (cf. James’ own defence, 1909
p-192 - ‘Above all we find consistency satisfactory’). But James is also
ma{ung another claim: that since at any given time the evidence
available to us may be insufficient to decide between competing
beliefs, our choice may depend upon such grounds as simplicity or
elegance (1907 p. 142); a claim which does have connections with
his ‘will to believe’ doctrine.

Dewey adopts Peirce’s definition as ‘the best definition of truth’
‘(1938 P. 345n). He prefers the expression ‘warranted assertibility’ to
truth’, and ad'ds the thesis that it is precisely warranted assertibility
that characterises those beliefs to which we give the honorific title,
knowledge (cf. Ayer 1958). Dummett’s view of truth, the direct
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inspiration for which derives from the work of the later Wittgenstein
and from Intuitionism in the philosophy of mathematics, resembles
Dewey’s in its stress on assertibility; see Dummett 1959. .

The main theses of the pragmatic account can be summarised as
follows:
truth is:

the end of inquiry
correspondence with reality } Peirce
satisfactory (stable) belief James
coherence with experience — Dewey
verifiability
what entitles belief to be called
‘knowledge’ }

5 The semantic theory ' .
Tarski’s has been, of late, probably the most influential and

most widely accepted theory of truth. His theory fa.ll's into two parts:
he provides, first, adequacy conditions, i.c. conditions Whlcl.l any
acceptable definition of truth ought to fulfil; and then }.1e provides a
definition of truth (for a specified formal language) wl?lch he shows
to be, by his own standards, adequate. Both parts of this programme
will be examined. The detailed statement of the theory is to be found
in Tarski 1931; 1 is a good introduction. .

It isn’t hgsd to Z:: why gl"arski’s theory should have b?en so influ-
ential. For one thing, his adequacy conditions on definitions of Fruth
promise a kind of filter to discriminate, among the embarr.a§smgly
numerous theories of truth, those which meet minimal conditions of
acceptability, which therefore have some prospect of success. Further-
more, the method employed in Tarski’s definition of truth can be
applied to a large class of formal languages. But the very features of
Tarski’s theory which contribute most to its appeal alf’.(?, as we thall
see, create problems for it: can Tarski’s adequacy CO{ldltlonS. be given
independent motivation? and: have his methods any interesting appli-
cation to the problem of truth for natural languages?

Adequacy conditions on definitions of trut.h ' B

The problem which Tarski sets himself is to give a definition
of truth which is both materially adequate and formally correct; the
first of these conditions sets limits on the possible content, the second

on the possible form, of any acceptable definition.
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Material adequacy

Tarski hopes that his definition will ‘catch hold of the actual
meaning of an old notion’ (1944 p. 53). However, the ‘old’ notion of
truth is, Tarski thinks, ambiguous, and even doubtfully coherent. So
he restricts his concern to what he calls the *classical Aristotelian con-
ception of truth’, as expressed in Aristotle’s dictum:

To say of what is that it is not, or of what is not that it is,
is false, while to say of what is that it is, or of what is not
that it is not, is true.

And he proposes, as material adequacy condition, that any acceptable

definition of truth should have as consequence all instances of the (T)
schema:

(T) S'is true iff p

where.‘ P’ can be replaced by any sentence of the language for which
truth is being defined and ‘S is to be replaced by a name of the
sentence which replaces ‘p’. An instance of (T) would be, e.g.:

. . o s . . .
Snow is white’ is true iff snow is white

where the sentence on the right-hand side is referred to by its
‘quotation-mark name’ on the left-hand side.

Tarski emphasises that the (T) schema is not a definition of truth —
thc?ugh in spite of his insistence he has been misunderstood on this
point. It is a material adequacy condition: all instances of it must be
entailed by any definition of truth which is to count as ‘materially
adequate’. The point of the (T) schema is that, if it is accepted, it
fixes not the intension or meaning but the extension of the term ‘true’,
Fox: suppose one had two definitions of truth, D, and D,, each of
which was materially adequate. Then D, would entail all instances of:

Sis true, iff p
and D, all instances of:

S'is true, iff p

SO ‘tha.t D, and D, are co-extensive. Or, to put essentially the same
point in anot}.le.r way, the material adequacy condition would rule out
certain definitions of truth, those, that is, which did mot entail
Instances of the (T) schema.

But exactly what kinds of definition will the material adequacy
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condition rule out? In answering this question I shall use a weakened
version of the criterion: not that all instances of the (T) schema
be deducible from any acceptable truth definition (Tarski’s version),
but that the truth of all instances of the (T) schema be consistent with
any acceptable truth-definition. The reason for this modification is
simply that the weakened adequacy condition is much more readily
applicable to non-formal definitions of truth. Now it is to be hoped -
and perhaps even expected — that it will allow the sorts of definition
which have been seriously proposed, and disallow what one might
call ‘bizarre’ theories. But matters turn out rather oddly. Consider
the following definition of truth, which seems to me definitely bizarre:
a sentence is true iff it is asserted in the Bible. Now it might be sup-
posed that this definition (I shall call it ‘ Dy’ for short) does not entail
all instances of the ('T) schema, not, for instance:

“Warsaw was bombed in World War II” is trueg iff
Warsaw was bombed in World War II.

Now it is indeed the case that someone who did not accept Dy might
deny:

“Warsaw was bombed in World War II” is asserted in
the Bible iff Warsaw was bombed in World War II.

But further reflection makes it clear that a proponent of Dy could
perfectly well maintain that his definition does entail all instances c.;f
(T); he may allow that ‘Warsaw was bombed in World War IT’ is
true, but insist that it is asserted in the Bible (in an obscure passage in
Revelation, perhaps), or if he agrees that ‘Warsaw was bombed- in
World War II” is not asserted in the Bible, he will also, if he is wise,
maintain the falsity of the right-hand side of the above instance of
the schema. So, rather surprisingly, Tarski’s material adequacy con-
dition cannot be relied upon to be especially effective in ruling out
bizarre truth-definitions.

The miaterial adequacy condition does, however, apparently x:ule
out a certain important class of truth theories, those, that is, according
to which some sentences (statements, propositions, wifs or whatever)
are neither true nor false. For suppose ‘p’ to be neither true nor false;
then the left-hand side of:

‘p’is true iff p
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will be, presumably, false, while the right-hand side will be neither
true nor false. So the whole biconditional will be false, or at any rate
untrue. (This argument could, however, be avoided if ,one were pre-
pa.red to allow that metalinguistic assertions such as “‘p’ is true’
mlght.themselves be neither true nor false.) It is arguable that Tarski’s
material adequacy condition would rule out at least some versions of
the cohe.rence theory; arguably it would not rule out a pragmatist
theory, since the pragmatist view of meaning would rule meaningless
anyl(sientences whicb are neither verifiable nor falsifiable, so that there
:Z:ms i):t 1:::; ;?{::;;Eful but truth-value.less sentences, It certainly
e 8 nary to rule non-bivalent theories of truth out

The idea behind Tarski’s material adequacy condition is, pre-
:Ema:b%y, that the truth of the (T) schema is so certain and obvious

at it is proper that one should feel confident in rejecting any theo
of tl‘l:lth which is. inconsistent with it. For myself, I find th}; initira}i
;eix::z ?lr:(i 1(1)::;v101:°.ne1ss of the (T) schen?a somewhat modified when
of s O ! alsono only some of the serlc.)usly propounded theories
o) S(;me a0 some very blz‘arre th?orles, are consistent with it,
N serious theories are inconsistent with it (but see

son 1973 for a defence of ‘convention ).

Formal correciness

e stm;‘:; f(;r:;al ]requlrem.ent w'hich Tarski lays down concerns
ginioradel ¢ language in which the definition of truth should
B . the ¢ cepts .whlch may be employed in the definition, and
: isrma rules to which the definition must conform.

o given:it;n::s t:atdsemantlc concepts, incautiously handled, are apt
Creling's o cﬁ, ra nges (e.g. the -Llar - “This sentence is false’;
ot s Parac X~ ""not true of itself’ is true of itself iff it is

of itselt’, and so forth). Tarski investigates the Liar paradox

m YA l, an ar, y
some detal d gu the al’ltlnom arises fIOIl]- th-e

i

(i) That th.e language used contains, in addition to its
exgre;sxons, (a) the means of referring to those expressions
and (b) such semantic predicates as ‘true’ and ‘false’

Such a language Tarski calls ¢ :
i s ‘semant )
(ii) That the usual logical laws hold. teally closed”.

Bei -~ .
eing unwilling to reject assumption (ii), Tarski concludes that
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a formally correct definition of truth should be expressed in a language
which is not semantically closed.

Specifically, this means that the definition of truth-in-O, where
O is the object language (the language for which truth is being defined),
will have to be given in a metalanguage, M (the language in which
truth-in-O is defined). The definition of truth will have to be, Tarski
argues, relative to a language, for one and the same sentence may be
true in one language, and false, or meaningless, in another. The
danger of the semantic paradoxes can be avoided by resort to a meta-
language;; the Liar sentence, for instance, will then become the harm-
less * This sentence is false-in-O’, which is, of course, a sentence of M,
and consequently not paradoxical. The object/metalanguage distinc-
tion is, of course, a relative one, and a whole hierarchy of languages
would be required to define truth at every level. Since all equivalences
of the form (T) must, by the material adequacy condition, be implied
by the definition of truth, M must contain O or translations of all
sentences of O as part, plus the means to refer to expressions of O;
for instances of (T) have, on the left-hand side, an expression denoting
a sentence of O, and, on the right-hand side, a sentence of Qora
translation of a sentence of O. Notice that, in specifying, in the meta-
that the metalanguage, M, should contain either the
object language, O, itself, or a translation of each sentence of O,
semantic notions are employed (explicitly in the latter case, and
implicitly in the former, since M must contain the same expressions
of O with the same interpretations as they have in O).

It is also required that the structure of Oand M should be *formally
specifiable’. For in order to define true-in-O’ it will be essential to
pick out the wifs of O, since these are the items to which ‘true-in-O’
applies. (This is one of the reasons which Tarski gives for feeling
sceptical about the possibility of defining ‘true-in-English’ —or ‘true’

for any natural language; the sentences of natural languages are not,

he thinks, formally specifiable. Later followers of Tarski, notably
Davidson, feel more optimistic on this point. It is one I shall need to

investigate more closely.)
Tarski also requires that ‘the usual formal rules of definition are

observed in the metalanguage’ (1944 p. 61). These rules include:

(i) no free variable may occur in the definiens which does not
also occur in the definiendum

metalanguage,

ruling out e.g. ‘Fx =df(x+y = 0)’, and
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(it) "chat 10 two occurrences of the same variable may occur
in the definiendum

ruh‘ng out e.g. ‘Fax =df Gx’. Condition (i) prevents definitions
?Vthh' could lead to contradiction; condition (ii) prevents definitions
in which the definiendum is ineliminable (cf. Suppes 1957 ch. 8)
{\ny acceptable definition of truth must, then, according to.Ta'rski
satisfy both the material adequacy and the formal correctness condi:

. . o “ . l
thIlS. IIe glVCS a deﬁlllthll, alld ShOWS tllat it ls, by these Starldal S,

Tarski’s definition of truth
deﬁnitiOIt rrfnght be tho_ught that t.he (T) schema, though not itself a
tion o truth, provides an obvious way of giving such a definition
Tarski hlr}rxself poi‘n.ts out that one could think of each instance of (Tj
::u:h{)caorrt:ézilt iggf:m;lon of truth, ifl that each instance specifies the
ol poncitions fot hson'lI? one specific sentence; so that a conjunction
it nces of e c(l ) s.cbema, one 'for each sentence of O, would
Coeble e oo p eteh eﬁmtu}n. T.arskl, however, argues that it is not
possible | Ofgal le such a conJun‘ctlve‘ definition, for the number of
o hoes of anguage may be 1f1ﬁmte, and in this case it is impos-
Neitcil ua 'Iy" to give all the required instances of the (T) schema.
et ir},’ u::;ikl arlgues, can the.(T) schema be turned into a definition
onthe efhand sce 2 quotaton mak ncne o e e U8E
' mark nam
the right-hand side, one could straightforwa(;;)lfyt:een:(:-thi::Ct(:)l:)st(:t(jii(r)llT

(D) () (‘p’ is true, iff p)
which .
furtherwould apparently constitute a complete definition, and one
m .
of (1) aror.e, guarantee(zl to be materially adequate, since 31’1 instances’,
ol believe sTnts}tlances of it. But Tarski rejects this suggestion because
. le Fat the I‘CSl.llt of quantifying into quotation marks is
o rge ses.s. ol-r), according to Tarski (and also according to Quine)
e Spa §10; ol Famed l.)y writing quotation marks around an expres—’
n indivisible unit, analogous to a proper name, so that:
H .
Snow is white
is no more part of;
‘Snow is white’
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that if it were feasible to regard quotation as a function, then (D)
would be no less well-formed than e.g.:

(%) (2% = x.x)

He thinks, however, that there are overwhelming objections to
treating quotation as a function, and, in consequence, that (D) is no

more well-formed than e.g.:

(x) (Texas is large)

So Tarski thinks that the (T) schema not only is not, but also
cannot be turned into a definition of truth. So he constructs his own
definition by a more roundabout route. He takes it as a desideratum
that no semantic terms should be taken as primitive, so that any
semantic notion in terms of which ‘true’ is defined should itself
previously be defined. Since he is to define ‘true’ using the concept
of satisfaction, which is a semantic one, this means that he must first

define ‘satisfies’.

Informal account
The procedure is as follows:

(a) specify the syntactic structure of the language, O, for
which truth is to be defined

(b) specify the syntactic structure of the language, M, in which

truth-in-O is to be defined; M is to contain

(i) either the expressions of O, or translations of the
expressions of O

(ii) syntactical vocabulary, including the names of the
primitive symbols of O, a concatenation sign (for
forming ‘structural descriptions’ of compound expres-
sions of Q), and variables ranging over the expressions

of O
(iii) the usual logical apparatus
(c) define ‘satisfies-in-O, and

(d) define ‘true-in-O’ in terms of ‘satisfies-in-O’

“satisfies’? Well, first, because he con-

in his definition of truth, no semantic
f them,

Why does Tarski first define

siders it desirable to employ,
primitives; for he considers that semantic notions are none o
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‘pre-.theoretically, sufficiently clear to be safely employed. But why

satisfies’? This is a suitable notion in terms of which to define ‘true’
because closed, compound sentences are formed out of open sentences,
rather than closed, atomic sentences. For example, ‘(3x) Fx v Gx’ is
fm:med out of ‘Fx’ and ‘Gx’ by the operations of disjunction and
existential quantification; and the open sentences ‘ Fx’ and ‘Gx’ are
not true or false, but satisfied, or not, by objects. The definition of
s:jttlsfaction is recursive — that is, definitions are given first for the
simplest open sentences, and then the conditions are stated in which
compound open sentences are satisfied. (The definition could, how-
ever, be turned into an explicit one.) This procedure will provide
a definition of truth applicable to all sentences of O.

‘Satisfies’: open sentences are not true or false, they are satisfied,
or not, by certain things, pairs of things, triples of things, etc. For
instance: ‘x is a city’ is satisfied by London; ‘x is north of y’ is satis-
fied by (London, Exeter); ‘x is between y and 2’ is satisfied by
{London, Exeter, Edinburgh). . .etc. (‘{..., ...) indicates the ordered
n-tuple of the n items which appear between the pointed brackets.)
The order of the items is obviously important, since (London
Exe:ter) satisfies ‘x is north of y’ but (Exeter, London) does not,
Satlsf.action is a relation between open sentences and ordered n—tuples;
of objects. To avoid the difficulties arising from the fact that open
sentences may have 1, 2, ... or any number of free variables, Tarski
defines satisfaction as a relation between open sentences and, infinite
sequences, under the convention that ‘F(x, ... x,)’ is to be satisfied
by the sequence <0, ... 0,, O, ., ...) just in case it is satisfied by the
first n memb.ers of the sequence; subsequent members are ignored

The negatl?n of an open sentence .S, will be satisfied by just thosé
sequences which do not satisfy S ; and the conjunction of .S, and S; b
Just tl_lose sequences which satisfy S, and satisfy S,. Thelexiste;ti:;
quflnnﬁf:anqn of an open sentence will be satisfied i)y a sequence of
})bjects Just in case there is some other sequence of objectsqdiffering
broril1 the ﬁrst' inat most the f'th place (where the ith isthe variai)le bound

y the quantifier) which satisfies the open sentence resulting from drop-
ping the quantifier. For instance, the sequence (England, Lond ,
Edinburgh...) satisfies ‘(3x) (v is a city betwe : d ) e
e.g. the sequence (York, London, Edinb h ean e ‘3’) 'becal}se
between 5 and 5. ) » Bdinburgh) satisfies ‘x is a city

‘True’: Closed i
namely, with ng f::: ?:r?:;l?: s"IF')}‘:::Ifailr:ta e sentences, those,

. member of a sequence, and
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all subsequent members, are irrelevant to whether or not the sequence
satisfies a o-place open sentence, i.e. a closed sentence. So Tarski
defines a sentence as true just in case it is satisfied by all sequences, and
as false just in case it 1s satisfied by none. This procedure may be made
less mysterious by considering an example. The 2-place open sen-
tence ‘x is north of y’ is satisfied by e.g. all sequences (Edinburgh
London, ...), whatever their third and subsequent members. The
1-place open sentence ‘x is a city’ is satisfied e.g. by all sequences,
(Edinburgh, ...) whatever their second and subsequent members.
And the (true) o-place open sentence ‘(3x) (x is a city)’ is satisfied by
all sequences (..., ..., ...), whatever their first and subsequent mem-
bers; for there is a sequence, (Edinburgh, ...) for instance, which
differs from any arbitrary sequence in at most the first place, and
which satisfies ‘x is a city’. Any closed sentence will be satisfied by
all sequences or by none, and can’t be satisfied by some and not
others. Consider a rather austere language: first-order predicate
calculus without singular terms. In the simplest case, a closed sentence
is formed by existential quantification of a 1-place open sentence.
Such an existentially quantified sentence is satisfied by an arbitrary
sequence only if there is another sequence, differing from it in the
first place at most, which satisfies the 1-place open sentence which
results from dropping the initial existential quantifier; and so, if the
existential sentence is satisfied by any sequence, it will be satisfied by
every sequence. So a closed existential sentence will be satisfied either
by all sequences or by none. The negation of a closed existential
sentence, by the negation clause of the satisfaction definition, will be
satisfied by a sequence iff the negated sentence is not satisfied by that
sequence and so, once again, will be satisfied either by all sequences
or by none; and similarly for the conjunction of two closed existential
sentences, which will be satisfied by a sequence iff both conjuncts are
satisfied by that sequence, and so, also satisfied by all sequences or
by none. But why is ‘true’ defined as ‘satisfied by all sequences’, and
‘false’ as ‘satisfied by none’? Well, consider again the closed sentence
‘(3x) (x is a city)’: let X be an arbitrary sequence of objects. By the
clause of the definition of satisfaction which covers existentially
quantified sentences, X satisfies this sentence iff there is some
sequence Y differing from X in at most the first place which satisfies
‘x is a city’; now an object o satisfies ‘x is a city’ justin case 0 is a
city, so there is such a sequence just in case there is some object
which is a city. Thus ‘(3x) (x is a city)’ is satisfied by all sequences
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_!'ust in case some object is a city. (Consult Rogers 1963 for further
informal discussion of Tarski’s definition.)

:I‘wo features of Tarski’s definition deserve explicit mention at
this point. First, it imposes an objectual interpretation of the quanti-
ﬁefs; as the previous example indicates, ‘(%) Fx’ is true iff some
object is F. A substitutional interpretation would avoid the need for
the detour via satisfaction, for it would permit truth of quantified
sentences to be defined directly in terms of the truth of their substitu-
t{on Instances (cf. ch. 4 §1). Second, in his original paper, Tarski
gives an absolute rather than a model-theoretic definition; ‘satisfies’
and hence ‘true’, is defined with respect to sequences of objects in,
the actual world, not with respect to sequences of objects in a model
or ‘possible world’ (e.g. ‘there is a city north of Birmingham’ is true
absolutel)i, but false in a model in which the domain is, say, {London’
Exeter, Birmingham, Southampton}; cf. pp. 115, 122 below).! ,

Formal account
. Tarski gives his definition of truth for a class calculus (the
f)b_]ect language), and uses a formalised metalanguage. I shall give
Instead, a definition of truth for a more familjar object language thé
first-order predicate calculus, and T shall use English plus the ol’)ject
lapguage (cf. (b)(i), p. 105) as metalanguage. This truth-definition
will, hovyever, follow Tarski’s in all essentials. (It follows Quine’s
account in 1970 ch, 3 rather closely.)
Syntax of O
The expressions of O are:
variables: x;, x,, x; ... etc.
predicate letters: F, G ... etc. (each taking a given number
of arguments)
sentence connectives: —, &
quantifier: (3 ...)
brackets: ( , )

:in 1%57 Tarski and Vaught give a model-theoretic definition. The
thgm cance att.a.ched to the difference between absolute and model-
eoretic definitions will depend, in part, on one’s attitude to possible

-

Zs éu:i,t.one po_ssible world among others will think of the absolute
};0 :;t:::] :?nzlmply a special case of a model-theoretic definition.
o noﬁ(;n o :}:L rir::zl::’;t:lt:?iretlc ;:leﬁnition uses gsemantic primitives
( ) on of expressions) in the me

;tngo:}? not satisfy all the con§traints Tarski used in his lgt:lla:f::ie,
g 1$ seems to some (Davidson for example; see below) to b X
Important reason to prefer an absolute deﬁnitic;n. ooem
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In terms of this austere primitive vocabulary, of course, the other
truth-functions and the universal quantifier can be defined. I am also
assuming that singular terms have been eliminated. The advantage of
choosing such a minimal vocabulary is, as will become apparent, that
it much reduces the work which has to go into the truth definition.

The atomic sentences of O are those strings of expressions which
consist of an n-place predicate followed by n variables.

(i) All atomic sentences are well-formed formulae (wffs)
(i) If A is a wif, — A is a wif

(iii) If A4, B are wils, (4 & B) is a wff

(iv) If 4 is a wif, (x) A is a wit

(v) nothing else is a wif

Definition of ‘satisfies’
Let X, Y range over sequences of objects, 4, B over sentences
of O, and let X; denote the ith thing in any sequence X.
Then satisfaction can be defined for atomic sentences, by giving

a clause for each predicate of the language.

1. for 1-place predicates:
for all 7, X: X satisfies ‘ Fx;’ iff X; is F
For 2-place predicates:
for all 7, X: X satisfies ‘Gx;x;’ iff X; and
X; stand in the relation G

and so on for each predicate.
2. for all X, A: X satisfies * — A4’ iff X does not satisfy ‘4’
3. for all X, 4, B: X satisfies ‘4 & B’ iff X satisfies 4 and
X satisfies B
4. for all X, A, i: X satisfies ‘(3x;) A’ iff there is a sequence
Y such that X; = ¥, for all j # 7 and Y satisfies ‘4’

(Notice how each clause of the definition of satisfaction corresponds
to a clause in the definition of a wif. This is why it is so convenient to
work with minimal vocabulary.) A closed sentence is a wif with no
free variables; closed sentences will be satisfied either by all sequences

or by none.

Definition of ‘true’: a closed sentence of O is true iff it is satisfied by

all sequences.
Tarski shows that his definition is both materially adequate and

formally correct. He also shows that it follows from his definition of
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truth that of each pair consisting of a closed sentence and its negation
one, and only one, is true. This was to be expected in view of the
fact, already observed, that the material adequacy condition rules out
non-bivalent theories of truth.

6 Commentary on the semantic theory

Tarski’s theory has the distinction of having been criticised
both for saying too little:

the neutrality of Tarski’s definition! with respect to the
competing philosophical theories of truth is sufficient to

demonstrate its lack of philosophical relevance. (Black 1948
p- 260)

and for saying too much:

The Tarskian thef)ry. - .belongs to factual rather than
cor'lceptual analysis. . . Tarski’s theory has plenty of meat
to it, whereas a correct conceptual analysis of truth has

very little. (Mackie 1973 p. 40)

Tl.le question of the philosophical significance of Tarski’s theory is
Fvndently a hard one; I shall tackle it in three stages: first by disczss-
ing Ta.rskl’s own estimate of his theory’s significance, and then b

dlsm.lssmg the use made of the theory by two writers i Popper anc)l,
Davidson ~ who have more ambitious hopes of it than Tarski himself,

(a) Tarski’s own estimate

will .Tal:skl expresses. the h‘ope (1944 PP- 53—4) that his definition

.+ do Justice to the Aristotelian conception of truth, but sees little
point in the question whether that is the ‘correct’ cox,lcept offerin,
1ndeed., to use the word ‘frue’ rather than “true’ should th:a decisiogn,
80 against him on that issye (p. 68).

Tarski is also modest abo
theory; he doesn’t really un
problem of truth’ might b

ut the epistemological pretensions of his
derstand, he says, what the ‘philosophical
e (p. 70), but anyway:

We may accept tI{e semantic conception? of truth without
giving up any epistemological attitude we may have had

1 tI;Ilcn: Blnf:l'( apparently confuses the material ad
e .deﬁpmcm, though elsewhere in the same
distinction clearly enough. °

* The context au; Tarski i
ggests that s here concerned pn'mlrily with his
material adequlcy condition, l '

equacy condition with
aper he makes the
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we may remain naive realists or idealists, empiricists or
metaphysicians. .. The semantic conception is com-
pletely neutral toward all these issues, (p. 71)

Field suggests (1972) that Tarski may have attached metaphysical
importance to the constraint on which he insisted (but cf. p. 108n),
that truth be defined without the use of semantic primitives: a con-
straint he justified (1931 pp. 152-3) by urging the superior clarity of
syntactic notions. A comment in another paper, ‘The establishment
of scientific semantics’, suggests that he may also have had a deeper
significance in mind; after repeating that the use of semantic
primitives would threaten clarity, he goes on:

this method would arouse certain doubts from a general
philosophical point of view. It seems to me that it would
then be difficult to bring this method into harmony with
the postulates of the unity of science and of physicalism
(since the concepts of semantics would be neither logical
nor physical concepts). (1936 p. 406)

Field’s conjecture is that Tarski’s intention was to bring semantics
into line with the demands of physicalism, the thesis that there is
nothing but physical bodies and their properties and relations; and
that this is to be achieved by defining such non-physical concepts as
truth and satisfaction. It is confirmed by a passage, 1944 pp. 724,
where Tarski defends the semantic conception of truth against the
criticism that semantics involves metaphysical elements, by stressing
that his definition uses as primitives only logical terms, expressions of
the object language, and names of those expressions. The further
question, whether Tarski’s theory indeed has this significance, is
tricky. Field believes that Tarski does not really succeed in reducing
semantics to physicalistically acceptable primitives. Tarski defines
satisfaction for complex open sentences recursively, in terms of satis-
faction for atomic open sentences, but he defines satisfaction for
atomic open sentences enumeratively, a clause for each primitive predi-
cate of the object language (as it were, ‘X satisfies ‘¥, is a city’ iff X
is a city, X satisfies ‘x; is north of x;’ iff X is north of Xj...” and
so forth). Since Field holds that a successful reduction requires more
than extensional equivalence of definiens and definiendum, which is all
Tarski’s definition guarantees, he finds that Tarski does not, as he
hoped, vindicate physicalism. It seems worth observing that there is
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a strong tendency for physicalists to be extensionalists, and some
reason, therefore, to suppose that Tarski would have thought exten-
sional equivalence a sufficient constraint. The question remains, of
course, whether extensional equivalence really is a sufficient con-
straint upon reductions, or whether, as Field suggests, some stronger
requirement is proper.

(b) Popper’s claims on behalf of Tarski’s theory
Popper welcomes Tarski’s theory as having:

rehabilitated the correspondence theory of absolute or
objective truth. .. He vindicated the free use of the
intuitive idea of truth as correspondence to the facts. . .
(1960 p. 224)

and he uses Tarski’s ideas in developing his own account of the role
of truth as a regulative ideal of scientific inquiry.!

Is Tarski’s a correspondence theory ?
According to Popper, Tarski has supplied just what was lacking with
the traditional correspondence theories — a precise sense for ‘corre-
sponds’ (1960 p. 223, 1972 P. 320). Initially, at least, this is puzzling,
for Tarski explicitly comments that the correspondence theory is un-
satisfactory (1944 p. 54), and observes that he was ‘by no means
surprised’ to learn that, in a survey carried out by Ness, only 15%
agreed that truth is correspondence with reality, while go%, agreed
that ‘It is snowing’ is true if and only if it is snowing (1944 p. 70; and
see Ness 1938).
So what is it that leads Popper to think of Tarski as having vindi-
cated the correspondence theory? Some comments (e.g. 1960 p. 224)
suggest that what he specifically has in mind is Tarski’s insistence on
the need for a metalanguage in which one can both refer to expressions
of the object language and say what the object language says. It is as
if he thinks of the left-hand side of each instance of the (T) schema,

such as:
‘Snow is white’ is trye iff snow is white

as‘referring to the language, and the right-hand side to the facts. But
this seems a pretty inadequate reason for taking Tarski’s to be a
correspondence theory, for the material adequacy condition, though

! This section amplifies and modifies some points from Haack 1946d;
and cf, Sellars 1967 ch. 6 for some pertinent discussion.
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its role is to rule out some definitions, certainly does not .smgle out
the correspondence theory as uniquely correct; presu.n’lably it permits,
for instance, a redundancy definition such as Mackie’s:

(p) (the statement that p is true iff p)

It is just for this reason that Tarski himself stresses the epistemo-
i trality of the (T) schema.
loglllc;\lavgxe;r, tho};gh Pop(pe)r does not explicitly refer to tl.lefn, there
are features of Tarski’s definition of truth \'avhlch z}re.refmmscen'; of
correspondence theories. A difficulty here is that it isn t v}fl:ry c eaf
what is required for Tarski’s to count as really a verflo.n of the co;x:lt
spondence theory; and it is aggravated by PopPer s insistence
until Tarski there had been no genuine, no satlsfactory,‘corresp;:f}-
dence theory. Still, one can make some progress by.comparmg Tallis i ;
definition first with the logical atomist version given by Russell an
Wittgenstein, and then with Austin’s V.el'SiOfl. ' o
Tarski defines truth in terms of satisfaction, and SatleZTCthl'l is a
relation between open sentences and sequences of o.b_]’ects.; thf;
account of satisfaction bears some analogy to Wittgenstein's view of
truth as consisting in the correspondence between t}le arf'angementlc(;
names in a proposition and the arrangement of objects in the wor d.
On the other hand, Tarski’s definition of truth mz}kes no appeal to speci-
fic sequences of objects, for truesentences are Sfltlsﬁed by.all sequenlclzes,
and false sentences by none. It is symptomatic tihe}t logical as we as
factual truth is embraced by Tarski’s definition; it is surely less pl?us1—
ble to suppose that logical truth consists ir} correspond.ence to the zlllctcs1
than that ‘factual’ truth does. Two historical obsentatlons seem calle
for here: first, that Wittgenstein thought that qua.t.ltlﬁed wffs. could bs
understood as conjunctions/disjunctions of atomic pr?p051€10ns, and
that if this were indeed so, Tarski’s detour through satlsfz}ctlon wo’ul
be unnecessary; and secondly, that Russell allowed ‘.loglcal facts -
Tarski’s exploitation of the structure of sentences in the re(:urswcel
definition of satisfaction is, then, an analogy with Bussell ] a'nl'l
Wittgenstein’s gloss on ‘ corresponds’. It is equally a disanalogy wit
Austin’s account. Austin insists that statements, not sentences, ar?
the primary truth-bearers. This has at least two relevar{t c.:onsc.:q(lixen.cei :
Tarski ignores problems raised by sentences containing in ex1;a}ls
such as ‘I’ and ‘now’, upon which Austin concentrates; and while
Tarski’s definition of satisfaction relies on the syntactic structure of

i stresses its
open sentences, Austin’s account of correspondence

HPL
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purely conventional, arbitrary character —in another language, the
statement that nuts could, he says, be true in just the circumstance
that the statement in English that the National Liberals are the
people’s choice is true.! There is, however, one point of analogy
which deserves mention. Austin’s account, I suggested earlier, avoids
locating correspondence in the too intimate connection between the
statement that p and the fact that p, explaining it rather as consisting
in the situation to which the statement that p refers being of the kind
which the statement says it is. Here one can see, without too severe
a strain, a resemblance to Tarski’s enumerative account of satisfac-
tion for atomic open sentences: for example, X satisfies x; is white’
iff the ith thing in the sequence X is white. ‘

So: Tarski does not regard himself as giving a version of the corre-
spondence theory, and his material adequacy condition is neutral
betwiaen correspondence and other definitions. However, Tarski’s
definition of satisfaction, if not of truth, bears some analogy to
correspondence theories: the clauses for atomic open sentences to

b ]
Alfstm s, the clauses for molecular open sentences to Russell’s and
Wittgenstein’s version.

Is Tarski’s theory ‘ absolute’ and ‘objective’ ?

Whether or not one considers the affinities strong enough for Tarski’s
to count as a version of the correspondence theory, it is worth asking
whet’her the semantic definition of truth has, anyway, what Popper
f:onsxders to be the major virtues of the correspondence theory, its
absolute’ and ‘objective’ character.

Tarski stresses that truth can be defined only relatively to a
langque—what he defines is not ‘true’ (period), but ‘true-in-O"’.
Thl.s is for two reasons; that the definition must apply to sentences
(whlch,. unlike such extralinguistic items as propositions, have the
syntactic structure which it exploits) and one and the sam’e sentence
can be true in one language and false, or meaningless, in another; and
that only a hierarchy of object language, metalanguage, and rr’leta-
metalanguage can avoid the semantic paradoxes. In this s’ense there-
fore, Tarski’s is not an absolute, but a relative, truth def;nition.

! Here, then, is a case where i i
:s:tiif:sance. (II s}mll not resitslt‘etllxis::n::::tlito:-t:h;?::‘:\?;e:ct?:: :2 o e
s fai]:;l cotr;\;:n :l:et t(lllz_r::t:f 310),‘ tl‘mt }'\is fellow-symposiast, Strawson,

cial distinction between sentence and state-

ment.) I shall touch on the question, how Tarski’ i
ch o . , s theory might be
adapted to deal with indexical sentences, in the section on D:hvidson.

Theories of truth 115

Popper, however, who is apt to take a somewhat cavalier attitude to
the question of truth-bearers (1972 pp. 11, 45, 319n) is unconcerned
with this sense of ‘absolute’. He takes no interest, either, in the fact
that Tarski’s original definition is absolute rather than model-
theoretic.

Popper seems, rather, to equate ‘absolute’ and ‘objective’, con-
trasting both with ‘subjective’, that is, ‘relative to our knowledge or
belief’. In this respect Popper believes the correspondence theory to
be superior to

the coherence theory. . .[which] mistakes consistency for
truth, the evidence theory. . .[which] mistakes ‘known to
be true’ for ‘true’, and the pragmatist or instrumentalist
theory [which] mistakes usefulness for truth. (1960 p. 225)

I needn’t comment, I think, on the accuracy of Popper’s characterisa-
tion of the rival theories; anyhow, the core of his argument, fortu-
nately, does not depend on these details. The rival theories, Popper
argues, are founded on the ‘widespread but mistaken dogma that a
satisfactory theory should yield a criterion of true belief’ (1960 p. 225).
And a criterial theory of truth is subjective because it cannot allow the
possibility of a proposition’s being true even though no one believes
it, or false even though everyone believes it.

What exactly does Popper find objectionable about criterial truth-
theories? Popper doesn’t make this very clear; but I think the
problem can be focussed. The crucial difficulty lies, not in the
attempt to supply a criterion of truth, in itself, but in the adoption of
a criterial theory of the meaning of ‘true’. (His attitude is perhaps
clearest in the appendix to the 1961 edition of vol. 2 of The Open
Society and its Enemies.) If one gives the meaning of ‘true’ in terms of
our criteria of truth, one cannot leave room for the possibility that
a proposition be false though it passes our tests of truth, or true
though it fails them. This is a particular problem for the pragmatists,
since it poses a threat to their official fallibilism; though there is still
room for mistakes in the application even of infallible tests of truth.
Infallibilism #n itself is not subjectivist; but the further claim that to
say that a proposition is true (false) just means that it passes (fails) our
tests poses a threat to objectivism.

Tarski expressly disclaims the aspiration to supply a criterion of
truth (1944 pp. 71-2); and his definition certainly makes no reference

to our tests of truth. (Ironically, the passage in which Tarski draws
5-2
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attention to these features is intended as a rebuttal of the ‘objection’
that his is a kind of correspondence theory which involves logic in
‘a most uncritical realism’!)

So Tarski’s is an objective theory in Popper’s sense. But why does
Popper attach so much importance to this point? The explanation lies
in the epistemological use to which he proposes to put the concept
of truth.

Truth as a regulative ideal: verisimilitude

Popper describes himself as a ‘fallibilistic absolutist’: fallibilist
because he denies that we have any guaranteed method of acquiring
knowledge;; absolutist because he insists that there is such a thing as an
objective truth to which scientific inquiry aspires. Tarski’s theory is
to supply a suitably objective account of this ‘regulative ideal’ of
science.

This requires, of course, that Tarski’s theory be applicable to the
languages — presumably, fragments, more or less completely regi-
mented, of natural and mathematical languages — in which scientific
theories are expressed. I shall not here discuss the questions raised by
this requirement;; partly because Tarski himself expresses (1944 P. 74)
a cautious optimism about the applicability of his work to the
empirical sciences, and partly because in the next section, when I dis-
cuss Davidson’s use of Tarski’s work, I shall have to consider the
reasons Tarski gives for doubting whether his methods apply to
‘colloquial’ language.

According to Popper, the business of science is to devise and test
conjectures; scientists can’t be confident that their current con-
jectures are true, nor even that they will ever reach the truth or would
know, if they did reach the truth, that they had. But if truth is to be
not just an ideal, but a guiding or ‘regulative’ ideal, it should be pos-
sible to tell whether, as one theory replaces another, science is getting
closer to the truth. So Popper’s problem is to explain in what sense,
of two theories both of which may be false, one can be closer to the
truth than another. His solution is his extension of Tarski’s ideas in
the theory of ‘verisimilitude’, or truth-likeness.

Popper’s account of verisimilitude goes:

Assuming that the truth-content and the falsity-content of
two theories t, and t, are comparable, we can say that ty is
more closely similar to the truth. . .than t, if and only if either:
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(a) the truth-content but not the falsity-content of t, exceeds
that of t,

[or]

(b) the falsity-content of t, but not its truth-content

exceeds that of t,. (1963 p. 233)

The truth- (falsity-) content of a theory is the class of all and only its
true (false) consequences. The truth- or falsity-content of one theory
can exceed the truth- or falsity-content of another only if its truth-
or falsity-content set-theoretically includes the other’s, so this
account applies only to theories which overlap in this way. Popper
also suggests (1963 pp. 3936, 1972 pp. 51, 334) measures of truth-
and falsity-contents in terms of logical probability, so that any two
contents can be compared. But I shall concentrate on the former,
‘qualitative’, rather than the latter, ‘ quantitative’ version.

The definition of verisimilitude cannot show that science does
progress towards the truth: but Popper hopes (1972 p. 53) that it
supports his falsificationist methodology, which recommends that one
choose the more falsifiable conjecture, the one with more content, for
a theory with more content will have greater verisimilitude, unless,
Popper adds, it has more falsity-content as well as more truth-
content.

However, it has been shown! that a theory ¢, has greater veri-
similitude than another, #,, in accordance with Popper’s (a) and (b)
only if #, is a true theory from which the truth-content of #; follows.
This means that Popper’s definition of verisimilitude does not apply to
comparisons between theories both of which are false; but that, of course,
was the principal objective of the theory, which therefore fails of its
epistemological purpose. This failure is, I think, important to the
question of the feasibility of fallibilistic absolutism (see Haack
1977b); and it should also, to my mind, support Tarski’s rather
modest, as against Popper’s rather more ambitious, assessment of the
epistemological significance of the semantic theory of truth.

! Miller 1974; and cf. Tichy 1974 and Harris 1974. Very briefly, Miller’s
strategy is first to show, if ¢, and ¢, are comparable by truth-content,
how they are also comparable by falsity-content; and then to show
that for #, to be nearer the truth than t;, t; must be a true theory from

which the truth-content of f; follows, since otherwise t,‘ \_vill excec':d I8
in falsity- as well as truth-content, so that their verisimilitudes will not

be comparable.
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(¢) Davidson’s use of Tarski’s theory

Truth and meaning. Any adequate theory of meaning,
Davidson thinks, must explain how the meanings of sentences depend
upon the meanings of words (otherwise, he argues, the language
would be unlearnable). A theory of meaning must be consistent
with —or, he sometimes says, explain — ‘semantic productivity’:
speakers’ ability to produce, and understand, sentences they have
never heard before. What this amounts to, he claims, is that the
theory should yield all sentences of the form:

S means m

where ‘S’ is a structure-revealing description of a sentence of the
language for which the theory is being given, and ‘m’ a term denoting
the meaning of that sentence. But the appeal to meanings implicit

here, he suggests, contributes nothing useful; and reformulating the
requirement thus:

S means that p

where ‘p’ is a sentence that has the meaning that the sentence
described by ‘S’ has, leaves a problem with the ‘means that’, which,
therefore, Davidson reformulates as ‘is T iff’ where ‘T’ is any

arbitrary predicate which, given the above conditions on ‘.S’ and ¢ ?’
satisfies:

Sis Tiff p

But, of course, any predicate satisfying this condition will be, by
Tarski’s standards, a materially adequate truth-predicate. Davidson
concludes that what is required by a theory of meaning is, precisely,
a definition of such a truth-predicate (Davidson 1967).

Meaning as truth-conditions

Though the route by which Davidson reaches this conclusion is
somewhat indirect, the terminus — that the meaning of a sentence
can be given by specifying its truth-conditions — is not unfamiliar.
What is novel in Davidson’s version is the imposition of ‘Tarskian’
constraints upon the account of truth-conditions,!

! Dummett urges a theory of meaning in terms rather of assertibility-
conditions than truth-conditions (again & comparison with the
pragmatists, now with their criterial theory of meaning, suggests itself).
For critical discussions see Haack 1974 pp. 103fl. and cf, Brandom 1976.
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The appeal of a truth-condition theory of fneaning may p.erhap.s be
appreciated by recalling Quine’s classification of semantlc' notions
into two groups, the extensional, which he takes tcf constltu.te the
business of the ‘theory of reference’ and the intensional, which he
takes to constitute the business of the ‘theory of meaning’, thus:

semantic ideas .
theory of reference — T theory of meaning

(extensional) (ir:t.ens.ion'al) ’
e.g. ‘designates’ e.g. ‘}s significant "
‘satisfies’ is synonymous with
‘is true’ ‘analytic’
‘means’

Quine argued in 1953a that the theory of 'reference was ifl consider-
ably better shape than the theory of meaning. An appealing ffeature
of the truth-condition theory is that it promises an exPlanatlon of
meaning (from the more problematic right~}'1and side) in terms of
truth (from the less problematic left-hand side).

interpretation .
gg::z 1:{7:) Dg:idson appends some furthef' theory, of interpretation
of another’s discourse, in another or even in the same language as
one’s own; essentially, this consists in an a'ccount of }’1ow to [:H
when ‘p’ is a sentence that has the meaning that ‘S descr} hs.
Briefly, the idea is that to test, empirically, whether a sentence of the

form

‘Es regnet’ is true iff it is raining
is a T-sentence, that is, meets Tarski’s specification that the sentence
on the right translates the one named on the left, one tests whet?zr
speakers of the language concerned (here, German) ho}d trueak )
regnet’ iff it is raining. The point of the appeal to what native spe :;s
hold true is to get at the meaning of their utterances by, so to spe k
holding their beliefs constant. In consequence an assum;;tlon, the
principle of charity, to the effect that speake-rs of cher Ta;g;af'ei
generally agree with us about what is the ca.se, is required. ; e .o mf
character of Davidson’s account, the insxste:nce that t‘he unit o
interpretation’ is the entire language, may derive at least in pa:t filc::)t
epistemic holism, the Duhemian idea, al§o stressed by Quine,
beliefs are verified/falsified not alone but in a corporate body.
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Though there are many important questions to be asked about this
theory of interpretation, I shall concentrate, in what follows, on
Davidson’s account of meaning, since it is there that Tarski’s theory
of truth plays the crucial role.

If the task of a theory of meaning is indeed, as Davidson thinks, to
define a Tarskian truth-predicate, what work over and above that
already accomplished by Tarski would be needed ? Davidson is seeking
a theory of meaning for natural languages, such as English; Tarski, of
course, is thoroughly sceptical about the applicability of his theory to
natural languages. So a first task, if Davidson’s programme is to be
feasible, is to show that Tarski’s methods can be extended. This is an
important question even independently of Davidson’s special ambi-
tions for Tarski’s methods, for the concept of truth is of philosophical
significance in many contexts where ‘true’ must be allowed to apply
to sentences of natural languages - in epistemology, for instance.
Despite Tarski’s official modesty on this score, it seems to me that the
usefulness of his work would be sadly restricted if the concept he

defines turns out to be quite different from the concept of truth in
natural languages.

Is Tarski’s theory applicable to natural languages ¥
According to Tarski:

The very possibility of a consistent use of the expression

‘true sentence’ which is in harmony with the laws of logic and
the spirit of everyday language seems to be very questionable,
and consequently the same doubt attaches to the possibility

of constructing a correct definition of this expression.

(1931 p. 165)

Tarski’s pessimism has two main sources: his formal correctness con-
dition rules out the possibility of an adequate definition of truth for
languages which are neither (i) semantically open nor (ii) formally
specifiable. Natural languages, Tarski argues, fail on both scores, so
there is no prospect of an adequate definition of truth for them.
(1) Tarski suggests that natural languages contain their own meta-
languages, so that truth cannot be defined without running into
paradox; though sometimes he hints, rather, that because natural
languages are not formally specifiable, the question of their semantical
closure cannot be answered. Davidson has no very satisfactory answer
to this problem, but urges that ‘ we are justified in carrying on without
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having disinfected this source of conceptual anxiety’ (1967 p. 10). He
seems to propose that work proceed on those semantically open frag-
ments of natural languages where the danger of paradox does not
arise. There is some difficulty in squaring Davidson’s attitude to the
paradoxes (don’t worry too much about them, concentrate on the rest
of the job) with his holism, the insistence that an adequate theory of
meaning must be a theory for a whole language; though he also hints
that he doubts whether natural languages really are universal.

(ii) There seems to be a whole family of diﬂicult.ies here; the
problem of giving a precise account of just what strings count as
sentences of a natural language, aggravated by the fact that natural
languages are not static, but growing; and the pr.eva‘lenc.e in r.latl%ral
languages of such phenomena as vagueness, ambiguity, indexicality.
Tarski is gloomy:

Whoever wishes, in spite of all difficulties, to pursue the
semantics of colloquial language with the help of exact
methods will be driven first to undertake the thankless task
of a reform of this language. .. It may however be
doubted whether the language of everyday life, after being
‘rationalised’ in this way, would still preserve its natural-
ness and whether it would not rather take on the
characteristic features of the formalised languages.

(1931 p. 267)

The core of Davidson’s reply to this is that, though'some ‘tidying
up’ will be needed before Tarski’s methods can be applle.d to a natural
language, this need not be such as to transff)rm it out o_f all
recognition. He would hold, I think, that work in transformational
grammar (see e.g. Chomsky 1957) promises to overcome the first
problem; and he is optimistic that more fragment.s of natural
languages can be brought within the scope of Tarsklal.l method?,,
rather as Frege’s work on ‘(x)’ and ‘(3x)’ has already suitably regi-
mented ‘all’, ‘none’ and ‘some’.! .

What Tarski regards as a ‘thankless task’ Davidson undertake,s
gladly, observing that ‘It’s good to know we shan’.t run out of wo'rk .
His main task, in fact, is to supply a suitable analysis of those locutions

! It is not beyond dispute that Frege’s account does properly reg:;nent
natural language quantifiers; recall (ch. 4 .§l) ths!t‘Mon.tsgu‘e nnl
Hintikka, like the early Russell, stress their affinities wxd:n singul g;t )
terms, whereas according to Frege they belong to an entirely differen

syntactic category.
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of natural languages which are initially recalcitrant to Tarskian treat-
ment. And it is on his success or failure at this task that one’s assess-
ment of Davidson’s response to Tarski’s scepticism must be based.
It is worth observing that Davidson insists on using the ‘absolute’
rather than a model-theoretic concept of truth; and that some of these
problems (e.g. problems created by the introduction of new predicates
as a natural language grows) are harder on an absolute than they
would have been on a model-theoretic approach; cf. Field 1g72.

Logical form
Davidson describes himself as seeking ‘the logical form’ of natural
lan@age locutions. For example, recall (ch. 2 §4) that, according to
Dav1dson_, adverbial constructions in natural language are best repre-
sentefi as involving quantification over events, with adverbs construed
as adJC(EtIVCS of event terms. The logical form of ‘John buttered the
toast with a knife’, Davidson claims, is something like ‘There is an
event which is a buttering of the toast by John and which is performed
with a knife’. Davidson’s confidence that each natural language con-
struction has a unique logical form springs from the belief that a
form.al representation to which Tarski’s method of defining truth
applies representt? essential structure in an ideally perspicuous fgshion.
fT}.le analogy w1tl? Russell's and Wittgenstein’s project, in their
ogical atomist periods, of devising an ideal language which would
represent the real form of natural languages, is striking.) Interestingly
VCv::rgll}:: has askec! (1970; and cf. Davidson’s reply in the same volume),
forr); tni ec(;mnecnon !)etween a predicate and its adverbially modified
o neces'sar’lly be assumed to be a matter of form rather
content. It isn’t, he suggests, as obvious as Davidson seems to
suppose what one should count as skeleton, and what as flesh; he

urges, in fact, a more flexible concepti .
ception of logic
one presented in ch. 2. P gical form, closer to the

Davidson’s programme
S}:) Davidson regards it as the task
e a1t o s o e s
‘un’ for instanrces; (h o' quite right, because some particles -
Davidson does not req:i‘x: aath::)rua‘flral Cbaractex:.) For _example,
*g0od”, but he does require it ry 0l meaning to give the meaning of
i5 2 good actiess® | © analyse the structure of e.g. ‘Bardot
€8s 1n such a way as to explain why it is not equivalent

of a theory of meaning to analyse
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to ‘Bardot is good and Bardot is an actress’ as ‘Bardot is a French
actress’ is to ‘Bardot is French and Bardot is an actress’ (cf. ‘small
elephant’, and the ambiguous  poor violinist’). The appeal of Tarski’s
method, which is to define satisfaction for complex open sentences in
terms of satisfaction of simple open sentences, is its promise of an
explanation of how the meanings of compound sentences depend on
the meaning of their parts; the challenge is to analyse sentences like
‘Bardot is a good actress’ so that Tarski’s method applies to them as
well as to the less recalcitrant ‘Bardot is a French actress’. Davidson

admits that the task is considerable, that:
a staggering list of difficulties and conundrums remains.
(1967 p- 321)
He includes (‘to name a few’) counterfactuals, subjunctives, prob-
ability statements, causal statements, adverbs, attributive adjectives,

mass terms, verbs of belief, perception, intention, action. Obviously
my consideration of details of the programme will have to be selective.

Indexicals
Tarski’s theory needs to be relativised to speakers and times,

Davidson suggests, because natural languages contain indexicals.
The revised (T) schema will call for the theory to entail sentences like:

‘I am tired’ (s, £) is true iff s is tired at ¢

Truth, Davidson says, is a predicate rather of utterances than
sentences. (This suggestion is relevant to the claim, canvassed by
Strawson and, before him, by Schiller, that formal methods are
inherently inadequate to deal with the context-dependence of state-
ments in natural languages.)

But Davidson’s concern with indexicals is also directed towards the
problems raised by the analysis of quotation and verbs of ‘proposi-
tional attitude’ (‘says that’, ‘knows that’ etc.); for he thinks thz.lt
these constructions all involve concealed demonstratives. An analysis
of these indexicals (‘this’, ‘that’) given by Weinstein 1974 has b'een
endorsed by Davidson. In this account, “That is a cat’, say, is true just
in case the object indicated by the speaker at the time of utterance

satisfies *...is a cat’.
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Oratio obliqua
While truth-functional compounds raise no problems, there will
obviously be a difficulty about applying Tarski’s methods to com-
pound I??nglish sentences the truth-values of which do not depend in
any obvious way upon the truth-values of their parts. Oratio obliqua
sen‘tenc-es are of this problematic, intensional kind; for the truth-value
?f Ga.ll%eo said that the earth moves’, for instance, does not depend
in any direct way on the truth-value of ‘the earth moves’: and there is
fallu‘re of substitutivity, for from ‘ Tom said that the mo’on is round’
':md Th(f moon = the sole planet of the earth’ one cannot safely infer
Tom said that the sole planet of the earth is round’.

The first step in the right direction, Davidson urges, is to parse:

Galileo said that the earth moves.
along the lines of:

Galileo said that.
The earth moves.

The ‘that’.is to be construed not as a relative pronoun, but as a
dem?nstratlve pronoun referring to an utterance — rather ;s I might
say ‘I wrote that’, pointing to a message on the notice-board.!
Of course, Galileo didn’t utter the very utterance which the s eake.r
produce§; indeed, Galileo didn’t speak English; so somepmore
explanation is needed. Davidson amplifies his anal;sis thus:

The earth moves,

(3x) (Galileo’s utterance x and my last utterance make
us samesayers)

Al
Galileo and I are Samesayers, we are told, just in case he uttered a

! Tw . .
o :f;)izlirtlit:s o;ei:mpal:i?on kz:fe worth making. I have already mentioned
; een Tarski’s definition of satisfact;
s | action and
Xni:tug;:ste;:; :L Tractatus account of truth; the verbs of propositional
> Which present a problem to Witt in’
| genstein’s as to Davidson’s
appr i
pproach, are discussed at 5.542. Wittgenstein’s analysis is, however.
N ’
re, :lun Joges has pointed out to me that Davidson’s
i and conundrums’ for kis i
| enterprise, and Anscombe’
ax:; l( ls?sg)ft?f t!le pro!)lems for Wittgenstein’s, are ver;' similar. An °
» é' is ob.mdfrect discourse strikingly like Davidson’s was su- ested
dzra t :tlar ifski .( 1955). Kotarbitiski’s aim was to support the tﬁgsis
. :n:' m:tenal bodies exist (* pansomatism’) by analysing away
reterences to such abstract objects as propositions; this, in
? £

view of the conjecture that T i i
of t arski w i
materialism, may be significant, # motivated by sympathy with
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sentence which meant in his mouth what some utterance of mine

meant in my mouth.
The application of Tarski’s methods, as extended by Weinstein to

cope with indexicals, gives a result along the lines of:

is true iff
Galileo uttered at ¢’ (¢’ earlier than f) a sentence which
meant in his mouth what the utterance demonstrated by
s at #” (¢" just after #) meant in s’s mouth, where the
demonstrated utterance is of ‘The earth moves’.

‘Galileo said that the earth moves’ (s, ) means that}

It may be useful to pause briefly to contrast Davidson’s with some
alternative accounts of the (so-called) ‘ propositional’ attitudes. Frege,
for instance, would regard ‘that p’ in ‘s said (believes) that p’ as
referring to a proposition (see ch. 5 §2). Carnap would analyse ‘s said
(believes) that p’ as s uttered (is disposed to assent to) some sentence
intensionally isomorphic to ‘p’ in English’ (see 1947). Schefller treats
‘that p’ rather as an adjective than a noun: ‘s said (believes) that p’
amounts to ‘s uttered (believes) a that-p utterance’ where there is
a separate predicate corresponding to each sentence ‘p’ (see 1954);
Quine goes yet further in the same direction, treating the whole of
‘said (believes)-that-p’ as a predicate of s (see 1960a §44)-.

Davidson believes his account to have the advantages that: unlike
analyses which treat ‘that p’ as referring to a proposition, it doesn’t
require appeal to intensional entities; unlike Carnap’s analysis, it does
not require explicit reference to a language; and unlike analyses which
treat ‘says (believes)-that-p’ as a single predicate, it allows that what
follows the ‘that’ is a sentence with *significant structure’, structure
a theory of meaning can exploit.

His account, Davidson argues, allows, as seems proper, that ‘s said
that p’ entails ‘s said something’, for the analysis goes ‘s uttered
a sentence which...’. At the same time, it explains, as is also
required, why ‘s said that p° does not entail ‘p’, for what seemed to
be a sentence (‘p’) within a sentential operator (‘s said that’) becomes
a single sentence (‘s said that’) containing a demonstrative (‘that’)
which refers to an utterance of another sentence (‘p’). And just
as, although cats scratch, the sentence, ‘that is a cat’, which
refers to a cat, doesn’t scratch, so, although ‘p’ entails ‘p’, the sen-
tence ‘s said that p’, which refers to an utterance of ‘p’, doesn’t

entail ‘p’,
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Of course, as the last example brings out, in the regular cases
considered by Weinstein, what ‘that’ refers to is a non-linguistic
item, a cat, for instance. When the account is extended to ‘that’s in
indirect speech, the referents will be utterances of sentences. And
these sentences have significant structure (among the instances of
‘s said that p’ would be e.g. ‘s said that gand r’ and ‘s said that s said
that ¢’) in virtue of which their meaning would be given.

Some comments are in order, here, about how Davidson’s differs
from Carnap’s analysis. On Davidson’s account ‘s said thatp’ involves
reference to an utterance of the speaker’s related to some utterance
of s’s by samesaying; in Carnap’s, reference to a sentence related to
a sentence of English by ntensional isomorphism. An utterance (here,
Davidson makes it clear that he means a speech act, the event of
uttering a sentence) is an utterance of some sentence in some specific
language with some specific context; and so the need to specify the
relevant language is avoided.!

This gives Davidson’s account an unexpected character - for the
concept of utterance (speech act) belongs rather to pragmatics than
to semantics. Equally surprising, and methodologically also dis-
quieting, is that Davidson’s account, like Carnap’s, requires a semantic
primitive (respectively, samesaying and intensional isomorphism) in
the metalanguage. s and s’ are samesayers, Davidson explains, just in
case some utterance of s’s means the same as some utterance of s”’s.
Now, Davidson insists that the truth-conditions be given in terms of
an absolute definition of truth, a definition, that is, which uses no
semantic primitives. And he avoids ‘.S means m’ and the formula
‘S means that p’ because of their intensional character. Davidson
apparently regards the appeal to samesaying as admissible because
local; the general account of meaning appeals only to Tarskian truth-
coqditions, though the specific account of ‘says that’ requires same-

saymg as semantic primitive, It is questionable, though, whether the
appeal 4 local in the relevant sense; for surely ‘says that’ counts as
structure rather than vocabulary in the sense in which the dependence
of the meaning of ‘good’ on the meaning of ‘actress’ in ‘Bardot is a

! Davidson sometimes speaks as if it is the reference to an utterance
(rather than a sentence) that prevents ‘s said that P’ entailing ‘p°,
But this is surely sufficiently explained by appeal to the fact that
(an utterance of) * D’ is referred to by, and not contained in ‘r said that p’.
The sense of ‘ utterance’ in which, according to Davidson, truth is
a property of utterances, has, presumably, to be the *

. r content’, and not,
as in this context, the ‘act’ sense,
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good actress’ is structural (Davidson objects to the Fregt*:an account
of indirect discourse because it requires intensional ob_;ects?. Th’e
problem is what exactly the constraints should be on Davidson’s
enterprise: what apparatus should he be permitted touse, and where?
It is pertinent that the appeal of his enterprise derives in largc? part
from the austerity of method it appears, at the outset, to.promlse.

Since the enterprise was launched, Davidson and his followe;rs
have tackled, with various degrees of success, many of .the ‘difficulties
and conundrums’ pointed out in 1967. By 1973 Dav1dso.n‘ speaks c.)f
‘fairly impressive progress’, pointing to work on propositional atti-
tudes, adverbs, quotation (Davidson 1967, 1968a, b), proper names
(Burge 1973), ‘ought’ (Harman 1g975), mass terms and comparatives

allace 1970, 1972). ]

(WThe suc?:z:ss, 0?7D)avidson’s programme would vindicate, in large
measure, the applicability of Tarski’s theory to natural languages; .but
the assessment of his programme obviously depends on the detall.ed
study of the specific analyses offered. And as I have. sgggested leth
reference to the analysis of oratio obliqua, this study in its turn ralse;
some methodological questions which are at any rate tricky enouhg
that one cannot say with any confidence that Davidson kas shown that
Tarski’s theory applies to English.

7 The redundancy theory
ﬁi?zdundancy theory (though s'uggested earlier by sonIl)e
remarks of Frege in 1918) derives primarily from the' work of i f
Ramsey in 1927. Ramsey offers his sketch of a theory in a very lru.e
passage (pp. 142-3) in the course of a disc1.13s10n of the prop::r ana ystxs
of belief and judgment; the context is sigmﬁca'nt of ‘Ramsey s estlmate
of the importance of the issue: ‘there is ’. he thmks,’ really no separate
problem of truth, but merely a linguis?xc muc‘ldle . idse’ are
Briefly, his idea is that the predxcatt.:s ftrue and ‘false ts
redundant in the sense that they can be eliminated from a'll conte:;
without semantic loss;! he allows that they ha\.re a pragmatic role, for
‘emphasis or stylistic reasons’. Ramsey considers two kinds of (t:as,f
where ‘true’ and ‘false’ typically occur. The cases hf: uses ;o in :tc:e
duce the theory are of the more straightforward kind, where

i ’ i f ‘incomplete symbols’,
1 i allusion here to Russell’s do‘cu:me o olis’,
zhw;:oll: :hnat is, which are contextually eliminable, Cf.ch. 5§3 fox: ' t?;:us
sion of t;nis doctrine with reference to Russell’s theory of descrip! .
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proposition to which truth or falsity is ascribed is explicitly given:
‘it is true that p’, Ramsey argues, means the same as ‘p’, and ‘It is false
that p’ means the same as “not P’. Cases where the relevant proposition
is not actually supplied but only described present rather more initial
difficulty, for, as Ramsey realises, one cannot simply eliminate ‘is
true’ from, for instance, ‘what he says is always true’; this difficulty
he proposes to overcome by using the apparatus of propositional
quantification, to give, in the case mentioned, something along the
lines of “For all p, if he asserts », then p°1

Whether the second-order quantifiers which Ramsey needs can be
suitably explicated is a key question, as it turns out, for the feasibility
of the redundancy theory; but I shall begin by pointing out some of
the advantages of the theory before turning to its problems.

Truth-bearers

In view of the embarrassments caused by the trappings —
facts and propositions — of the correspondence theory the austerity of
the redundancy theory is appealing, Ramsey understandably regards
it as a virtue of his theory that it avoids the questions raised by a
correspondence account about the nature and individuation of facts.
‘Ttisafact that...’, he urges, has the same semantic redundancy, and
the same empbhatic use, as ‘It is true that...’,

Again, since the effect of Ramsey-style theories is to deny that in
‘It is true that p’, *...is true...” is to be thought of as a predicate
ascribing a bona fide property to whatever ‘p’ stands for, the question
of the truth-bearers is similarly bypassed; if truth isn’t a property,
one needn’t ask what it’s a property of. I observe, however, that what
I argued (ch. 6 §5) to be the real issue lying behind disputes about
truth-bearers - the question of the appropriate constraints on
instances of sentence letters, i.e. what one can putfor ‘p’ — does still
arise. (Ramsey’s preference for the locution ‘It is true that p’, rather
than ““p’ is true’ is of some significance in this regard.) I should
count it an advantage of my diagnosis of the issue about truth-bearers
that it is applicable even to redundancy theories, and an advantage

! Tarski writes (1944 pp. 68-9) as if Ramsey’s theory simply has no way
to handle this kind of case; Ramsey would presumably analyse the two
problematic cases Tarski gives — *The first sentence written by Plato
is true’ and ‘All consequences of true sentences are true’ ~ as ‘(p) (if

the first thing Plato wrote was that p, then p)’ and ‘(p) (g) (if p, and
if p then ¢, then q9°.
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of the redundancy theory that there the issue arises in its funda-
m%l;a(!oftcl):sme,. this will be a genuine economy only if it is certain that
one doesn’t need propositions (or whatever) for other purposes
besides truth-bearing. Those who believe that we n'eed propomtlo;:s
as objects of belief, for instance, are liable to be less 1mpressedf by tt he
redundancy theory’s ability to do without them as bearers’o }:ru .
It is significant, therefore, that Prio.r, who ac?epts Rahrfls}(:)‘( s bt 1(;:::;
urges (1971 ch. g) an account of belief according to which ‘s be °
that...” in ‘s believes that p’ is a sentence—formlflg ?pera,t()l:' o
sentences like ‘ It is not the case that...’, rather t}lan believes eing
a relation symbol with arguments ‘s’ and ‘thatp’, the.lfltter der:);:;%
a proposition. Again, one might suppose that propositions d(c;l what
ever) may be required as bearers of other prope'rtu'as, ar;1 hat |
redundancy theory is therefore in danger of .Sflcrl,ﬁcmg‘t e g{
between ‘...is true’, and, say, ‘...is surprising” or °...is exag
gerated’ without, in the end, any comper}satlo.n by way }cl)f génulr;
ontological economy. And it is signiﬁcant', in this regard, td at f:v !
et al., in a paper (1975) urging the. claims of a reiu?‘anci:zr : rtge’
theory, argue that it is only a misleading appearance t 2111 R

and ‘...is surprising’ are ascriptions to the very same thing.

The object language|metalanguage dzsf‘mc'tzon T
The redundancy theorist denies t}'xat‘ I,t is trtie thatp :1 a ou
the sentence ‘p’: ‘It is true that lions are tfmld , like ‘It is Eot et cnce
that lions are timid’, is in his view about lions, not about.t ¢ sente ¢
‘Lions are timid’. This means that he sees no need for 1ns1s}::sn}f? o0
the distinction between object language and metalanguage v; lic 1'snst .
vital to Tarskian semantics (Prior shows most awareness of td is [(3101 ;
e.g. 1971 ch. 7). This raises some questions abo.ut tlhe reau:/ ;:;}:
theory’s capacity to handle problems whex:e the object 1angu g
language distinction apparently plays an important ro e.f N
The idea that truth is a metalinguistic predicate seems, fo o pn-,
to contribute to the usual explanations of t.he sen:ar‘mcs o, t te s:iﬁ
tence connectives, as: ‘‘—p’ is true iff ‘p’ is false , ? \;lq ISC: -
‘p’ is true or ‘g’ is true’. How adequate an alternatlv; t :c‘)?t' can che
redundancy theory offer? Since tha.t th‘eory’ equates bot s ase
that p’ and ‘It is true that —p’ Wlth‘ wa all ttlartr;emedundmcy
‘explanation’ of negation seems to be ‘—p iff —p’. :hl; dundan®y
theorist might urge that there is indeed less than meets y
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usual explanations of negation, for there is, according to him, less
than meets the eye to the usual explanations of truth. (Cf. Dum’mett
1958, and Grover et ql.’s acknowledgment that ‘It is not the case
that...” may not be eliminable.) ‘

Another, related, difficulty is that the redundancy theorist seems
lto be unable to al!ow an apparently genuine distinction between the
;w of CXCll‘ldCd middle (‘ PV ~p ’) and the metalinguistic principle of

ivalence (“for all p, ‘p” is either true or else false ). For if ““p’ is true’
means the same as ‘p’, and ‘p’ is false’ means the same as ‘— p’
th;n “‘p’ is either true or else false’ means ¢ PV —p’. Once again 5’1(;
r . . ’
i v T e s i
; 1t i1s a distinction with
appax:er}tly, some explanatory power, this leaves him with somé
?xplammg to do. (For instance, would he insist that van Fraassen’s
super\falualtllonal’ languages, where * PV —p’is a theorem but the
semantics allow truth-valy
Pp. 66 5 and eh. e 5, beTO%il_I))s’ must be confused? Cf. Haack 1974
reI Pon;?edl out above (Pp. .101—2) that the (T) schema seems to
quire bivalence, and this raises the question whether a redundanc
theory isn’t also committed to the thesis that ‘p’ must be either tru::,
or els.e false. But this consequence is avoidable, for the redundanc
theorils.t may deny that, if it is neither true nor ’false that p, it is falsZ
t}:at 1t 1s true that p; after all, since his theory is that ‘it i; true that
fru?szrrlsf tile s;me as ‘ ? ", he cmfld reasonably insist that, if it isneither
rueno 1,1 se ; 1at p, it is also neither true nor false that itis true that p.
henc: li; et o hged to deny the possibility of truth-value gaps and
hence, Previous argument doesn’t entail that he is obliged to
msIlst ’;n thi law of excluded middle. :
- gnu agtr/j:: :alv::)l;lzazi cg;::;;tt-he most important role of the object
_ ‘ 100 was to secure formal adequac
specifically, to avoid the semantic paradoxes. So its ca acit t(c1>ud i
> : . eal
Z::tt::tizr?;:;:: 'w1ll be a pretty crucial question forpone’);, assess-
Ry ility of the redundancy theory. This question must
ill ch. 8; bL}t some of the considerations about propositional
quantifiers, to which I now turn, will be relevant to it °

;‘::ns quantifiers: ‘(p) (if he asserts that D)
€Y proposes to eliminate ‘true’, where what is saj
. ¥ ' , s said to b
tx;ue is nc:it explicitly su;?plled but only obliquely referred to by mean:
ot second-order quantification: ‘What he says is always,true’ for
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instance, is to be explained as meaning ‘For all p, if he asserts p,
then p’. He admits that there is some awkwardness in this analysis,
for, he thinks, English idiom seems to call for a final ‘is true’ (as:
‘(p) (if he asserts p, then p is true)’ to make the final ‘p’ into a
bona fide sentence; but this apparent obstacle to elimination is over-
come, he argues, if one remembers that ‘p’ is itself a sentence, and
already contains a verb. Supposing that all propositions had thelogical
form ‘a R b, he suggests, one could observe the grammatical pro-
prieties by writing ‘For all a, R, b, if he asserts a R b, thena R b’. But
of course, as Ramsey is well aware, all propositions are not of the
form ‘@ R b’, and neither is there much prospect of giving a finite
disjunction of all possible forms of proposition, so this scarcely solves

the problem. :
Ramsey’s discomfort is understandable, for the problem is real. If,

in his formula:

(p) (if he asserts p, then p)
the quantifier is interpreted in the standard, objectual style, one has:
For all objects (propositions?) p, if he asserts p, then p

Here the bound ‘p’s are syntactically like singular terms, and the
final ‘p’ has, therefore, to be understood elliptically, as implicitly
containing a predicate, to turn it into something of the category of
a sentence, capable of standing to the right of ‘then’, along the linesof:

For all propositions p, if he asserts p, then p is true

But if the analysis turns out to contain the predicate ‘is true’, truth
hasn’t, after all, been eliminated, and it isn’t, after all, redundant.

(This is the difficulty Ramsey sees; it is stated rather clearly, .with
reference to Carnap’s version of the redundancy theory, in Heidel-
berger 1968.) If, on the other hand, the quantifier is interpreted

substitutionally, one has:
All substitution instances of ‘If he asserts. . .then. ..’
are true
and once again ‘true’ appears in the analysis, and so, hasn’t really

been eliminated.

So this much is clear: if Ramsey’s theory is to work, some other
explication of the second-order quantifiers will be needed,. sifxce on
either of the usual interpretations, ‘true’ seems not to be eliminated.
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Prior sees the difficulty as the result of a deficiency in English, which
lacks suitable colloquial locutions for reading second-order quanti-
fiers, and obliges one to resort to such misleadingly nominal-sounding
locutions as ‘Everything he says...’. He therefore suggests (1971
pP- 37) ‘anywhether’ and ‘somewhether’ as readings of ‘“(p)’ and
‘(3p)’, and reads ‘(p) (p - p)’, for instance, as ‘ If anywhether, then
thether’.

Grover also thinks that the quantifiers can be supplied with suit-
able readings, and offers some further grammatical apparatus to this
purpose. The difficulty of giving an appropriate reading arises, as
Prior suggests, from the lack of words and phrases to stand in for
sentences in the way that pronouns stand in for names and descriptions;
what is needed, as Grover puts it, is prosentences.

Pronouns and prosentences are two kinds of proform; cf. pro-
verbs like ‘do’, and proadjectives like ‘such’. A proform must be
capable of being used anaphorically, for cross-reference, either like
pronouns of laziness (Geach 1967) as in ‘ Mary meant to come to the
party, but ske was ill’, or like ‘ quantificational’ pronouns, as in ‘If
any car overheats, don’t buy it’. Prosentences are like pronouns in
occupying positions that sentences could occupy, as pronouns occupy
positions that nouns could occupy, and fulfil a similar anaphoric role.
Grover’s proposal is that one read ‘(p) (if he asserts that b, then p)’ as:

For all propositions, if he asserts that thatt, then thatt

where ‘thatt’ is a prosentence. Notice that what is proposed is a novel
reading; it is, Grover argues, compatible with either an objectual or
a substitutional account at the level of formal interpretation,

This ingenious proposal raises a number of questions, to which
I can offer only tentative answers, First, remember that the problem
with which I began was whether it is possible to give a reading of
Ramsey’s propositional quantifiers which is grammatical, and which
doesn’t re-introduce the predicate ‘true’. Does Grover’s reading
meet these requirements? Well, it would be somewhat odd to ask
whether her reading is grammatical, since it isn’t, of course, English;
it expressly calls for an addition to English. It would be more appro-
priate to ask whether there are sufficiently strong grammatical
analogies to justify her innovation: but this, in view of the ‘suffi-
ciently strong’, is none too precise a question. English, as Grover
allows, doesn’t have any atomic prosentences ~ though it does, I think,
have compound expressions that play such a role: ‘It is’, for instance,
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which one might describe as a prosentence composed of a pronoun
and a proverb. And the second part of the question, whether Grover’s
reading genuinely eliminates ‘true’, is equally tricky. In fact, ‘there
are two points to be raised here. The first is that even if a suitable
reading is supplied, this leaves open a question about wht.ether there
isn’t still an implicit appeal to truth at the level of formal interpreta-
tion. (And what exactly must one eliminate ‘true’ from to show tbat
it is redundant?) The second question is whether one’s understanding
of ‘thatt’ implicitly requires the notion of truth.

The *prosentential theory of truth’ ,

Some light may be shed on this problem by Grf)ver s own
application of her account of propositional quatntlﬁcatlo.n\ to the
theory of truth. Grover et al. 1975 propose a ‘rnodlﬁed. version of the
redundancy theory according to which ‘that is true’ is explained as
being itself a prosentence. Truth-ascriptions, on their account, are
eliminable in favour of ‘It is true’ as an atomic prosentence, 1.€. one 1n
which ‘true’ is not a separable predicate.! .

What does this show about whether the ‘prosentential’ theory
really eliminates ‘true’? “True’, one is told, is eliminable; not from
English, to be sure, but from English+ ‘thatt”. Bl."lt hfm{ are ‘we to
understand ‘thatt’? Well, there’s nothing exactly like it in English,
but it works like ‘That’s true’, except for being atomic rather than
compound. . .. ‘ ’ S

It is open to doubt, I think, whether Ramsey’s hope of elxmmatm.g
talk of truth altogether has been vindicated. 1\.Ievert.heless, there is
something important to be learned from the discussion o'f the pro-
sentential theory: that the truth-predicate plays a cru.c§al role.m
enabling us to talk generally, to talk, that is, about propositions which |

1 Ramsey thought that all truth talk is eﬁmin?b!e; (.}rover‘ et al; admit
that there is a residue. In some cases the elimination of ‘true’ calls for
modification of the contained sentence, as ‘It used to be true that
Rome was the centre of the known world’/* Rome use'd t'o be the centre
of the known world’ or, ‘It might be true that there is life on )
Mars’[* There might be life on Mars’. And where this phenomenon is
combined with quantification, as in ‘ Some s'entences used to be true
but are true no longer’, they are obliged to. u"xtroduce new connectives,
as ‘(3p) (it-—used-to-be-the-case-th.at p but lt-ls-no-lon'ger-thrle‘::sse-
that p)’, which they admit to be, in eﬁe’ct, truth-locutions. Their
comments about * It might be true that’, on the other h‘and, oum an
interesting alternative to the idea .t}'mt necessary truth, like truth, is
a property of sentences or propositions.
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we don’t actually exhibit, but only refer to indirectly, a role it shares
with the apparatus of second-order (‘propositional’ or ‘sentential’)
quantifiers. This similarity of function will turn out to be relevant to
the diagnosis of the semantic paradoxes.

8

Paradoxes

1 The Liar and related paradoxes
The importance of the Liar paradox to the theory of truth
has already become apparent; for Tarski’s formal adequacy condi-
tions on definitions of truth are motivated, in large part, by the need
to avoid it. It is time, now, to give the Liar and related paradoxes
some direct attention on their own account.

Why the Liar paradox’? Well, the Liar sentence, together with
apparently obvious principles about truth, leads, by apparently valid
reasoning, to contradiction; that is why it is called a paradox (from
the Greek, ‘para’ and ‘doxa’, ‘beyond belief’).!

The Liar comes in several variants; the classic version concerns
the sentence:

(S) This sentence is false
Suppose S is true; then what it says is the case; so it is false. Suppose,
on the other hand, that S is false; then what it says is not the case,
so0 it is true. So S is true iff S is false. Variants include indirectly
self-referential sentences, such as:

The next sentence is false. The previous sentence is true.
and the ‘postcard paradox’, when one supposes that on one side of a
postcard is written:

The sentence on the other side of this postcard is false

and on the other:
The sentence on the other side of this postcard is true.

! The ‘paradoxes’ of material and strict implication - discussed at length
in ch. 11 — are, at worst, counter-intuitive, and not, like the Liar,
contradictory; hence the scare quotes.
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Another variant, the ‘Epimenides’ paradox, concerns a Cretan called
Epimenides, who is supposed to have said that all Cretans are always
liars. If a liar is someone who always says what is false, then if what
Epimenides said is true, it is false. The Epimenides is, however,
somewhat Jess paradoxical than the Liar, since it can be consistently
supposed to be false, though not to be true (cf. Anderson 1970).
There are also ‘truth-teller’ (“This sentence is true’) and imperative
(‘Disobey this order’) variants.

Other paradoxes involve ‘true (false) of ...’ rather than ‘true
(false)’. ‘Heterological” means ‘not true of itself’; so e.g. ‘German’,
‘long’, ‘italicised’ are heterological, while ‘English’, ‘short’,
‘printed’ are autological, true of themselves. Now, is ‘heterological’
heterological? Well, if heterological #s heterological, it is not true of
itself; so, it is not heterological. If, however, it is not heterological, it
is true of itself; so, it is heterological. So ‘heterological’ is heterologi-
cal iff ‘heterological” is not heterological (Grelling’s paradox).

Others again involve ‘definable’ or ‘specifiable’. The number ten
is specifiable by a name of one syllable, the number seven by a name
of two syllables, the number seventeen by a name of three syllables.
Consider, then, the least number not specifiable in fewer than twenty
syllables. ‘That number is specifiable in nineteen syllables, by ‘the

- least number not specifiable in fewer than twenty syllables’ (Berry’s
paradox). Let E be the class of decimals definable in a finite number of
words, and let its members be ordered as the first, second, third ...
etc. Now let N be the number such that if the nth figure in the nth
decimal in E is m, then the nth figure in N is m+ Loroifm=g.
Then N differs from every member of E, and yet has been defined in
a finite number of words (Richard’s paradox).

Other paradoxes involve the concept of set. Some sets are members
of themselves, while others are not (e.g. the set of abstract objects,
being itself an abstract object, is a member of itself ; the set of cows,
not being itself a cow, is not). Now consider the set of sets which are
not members of themselves. Is it a member of itself or not? If it isa
member of itself, then it has the property which all its members have,
that is, it is not a member of itself ; if, on the other hand, it is not a
member of itself, then it has the property which qualifies a set for
membership in itself, so it i a member of itself. So the set of all sets
which are not member of themselves is a member of jtself iff it is not
a member of itself (Russell’s paradox). Other set-theoretical para-
doxes include Cantor’s paradox: no set can be larger than the set of
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all sets, but, for any set, there is another, the set o.f all its subs.etsi
which is larger than it is; and Burali-Forti’s: the series of all or(‘ima
numbers has an ordinal number, Q, say, but the series .of all ordinals
up to and including any given ordinal exceeds that ordinal by one, so
the series of all ordinals up to and including  has the ordinal
Q+1. .
r‘m'IIlr‘lltl)i(:.by :o means exhausts the range ?f paradoxes to .be found in
the literature (cf. Russell 1908a, Mackl.e 1973 'appendlx, for more
examples). I hope, however, that my list is sufﬁc1ent1y representative
to illustrate the kind of problems with which a solution to.the para-
doxes must deal; the point of considering a nurflber of variants is to
enable one to check whether proposed solutions are sufficiently

broad in scope.

‘ Set- tical’ versus ‘semantic’ paradoxes?

'I“S:é:g}ior:ome of these paradoxe:% had 'been known l?ng
before, they began to be of serious philosophical concern after
Russell’s discovery of his paradox. Frege had reduced arlthrlr;ezc to
sentence calculus, predicate calculus, and set theory. Russell, ov&:—
ever, showed that his paradox was actually. a theorem of Frege s
system, which was, therefore, inconsistent. (Slr%ce F‘rege hadlfhop.(ii e:‘(;
supply foundations for arithmetic' by ’redu.cmg'lt to se -;\(r)lu ent
principles, the fact that his ‘self-evident’ logic axioms ;:urflel out 10
be contradictory was, naturally, a pretty sev"ere-eplstemo ogical s o 0;
cf. ch. 1 §2.) The paradoxes cannot be dlsmlsse'd as merehtrlc > o
puzzles, for they follow from intuitively ot.mous set-theore 2l
principles and thus threaten the very fom.mdatl'ons of set t eory.t "
view of the fact that anything whatever 1s denvabl‘e fror.n ; flon r
diction, the consequences of paradoxes for a theory in Willlc t;l c;y ftz
derivable are quite intolerable (but cf. ch. 11 §6 for fu;{t er n(;triim
about ‘p & —p I+ ¢’). Russell’s paradox operates as a key co :

e consistent set theories; the Liar paradox,

evis . :
on attempts to d to devise consistent

similarly, operates as a key constraint on attempts

semantic theories. ' )
But this raises an important, though difficult, question. As the

comment about the analogy between. the role of ' Russell’s‘ pz;;laec(l)ox
in set theory and the role of the Liar paradgx in s::im:mtcltc l-oursy
suggests, it is possible to classify the paradoyfes in two distin hgas Pe;
those which essentially involve set-theoretical .conc.epts, suc -
and ‘ordinal number’, and those which essentially involve sema
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concepts, such as ‘false’, ‘false of ...°, and ‘definable’. In fact, it is
commonplace to distinguish the set-theoretical and the semantic
paradoxes (the distinction goes back to Peano; its currency derives
from Ramsey’s championship in 1925):

set-theoretical semantic

paradoxes paradoxes

(Ramsey: ‘logical’) (Ramsey: ‘epistemological’)
Russell’s paradox Liar paradox and variants
Cantor’s paradox Grelling’s paradox
Burali-Forti’s paradox Berry’s, Richard’s paradoxes
(Essentially involve (Essentially involve

‘set’, ‘e’, ‘ordinal number’) ‘false’, ‘false of’, ‘definable ")

The second group is the one which is of immediate concern for
semantic theory.

Russell himself, however, didn’t think of the paradoxes as falling
into two distinct groups, because he thought that they all arose as the
result of one fallacy, from violations of the ‘vicious circle principle’. If
one supposes that some paradoxes arise because of some peculiarity
of set-theoretical concepts, and others because of some peculiarity of
semantic concepts, the classification into two groups will be accept-
able; but if, like Russell, one thinks that the trouble lies in something
deeper, common to all the paradoxes, one will find it misleading. It is
hard to deny, I think, that all the paradoxes sketched do have a prima
Jacie affinity with each other and that a solution to them all would
surely be more satisfying than a solution to only some; and in view of
this, the safest course seems to be not to beg, by concentrating exclu-

sively on the ‘semantic’ paradoxes, questions which could be left
open.

2 ‘Solutions’ to the paradoxes
Requirements on a solution

Before attempting to assess the solutions which have been
offered, it is wise, T think, to try to get a bit clearer just what would
constitute a ‘solution’. Well, what exactly is the problem? - that
contradictory conclusions follow by apparently unexceptionable
reasoning from apparently unexceptionable premises. This suggests
two requirements on a solution; that it should give a consistent
formal theory (of semantics or set theory as the case may be) - in
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other words, indicate which apparently unexceptionable pr.emxs.es o;
principle of inference must be disallowed (the fonm.zl solution); a}?
that it should, in addition, supply some explanation .of why t }zllt
premise or principle is, despite appearances, .exc:cptlon;.ble. (t f
philosophical solution). It is hard to make precise just Wi ?t 1}9; ieit
quired of such an explanation, but roughly what is m'tend‘ed is t] ; .
should be shown that the rejected premise or ;?rm.clple.ls of a kin
to which there are independent objections — objections 1nd'epenldertlt
of its leading to paradox, that is. It is important, thoug%l dlfﬁc: Itl,cez
avoid supposed ‘solutions’ which simply label the oﬂfendu}llg sente s
in a way that seems, but isn’t really, explanatory. Further re((ilu -
ments concern the scope of a solution; it shoul,d not be so broad as to
cripple reasoning we want to keel})l (t?jl;d?;ota;l:; zfgio;rbrllz:; b
i r face’ principle); but it should be .
igll:r:r?tuparadoxfzcal arpgu)ments (the ‘don’t jump out of the fryxrrli (f):;
into the fire’ principle); the ‘relevant’, of course, glosscs.ovel ome
problems. At the formal level, the latter principle 1,1rges simp. i' hat
the solution be such as to restore consistency. Frege’s responlse 0t the
inconsistency found by Russell in his set—the.ory was a f(l)rm;l rzslated
tion which avoids Russell’s paradox but ‘Stlll allows ¢ (}fe yr at
paradoxes, and thus breaches this requlrf:ment (seeh ‘rfegc.:n 9 a3r;
Quine 1955, Geach 1956). At th}:: phil(;sopil.;c:l;;:f:t dt gt; axs'y:i ege ;) n
and fire’ principle urges that the explanati P 38
ible: this, of course, is what underlies my hur.xcl‘l that a so u
f’ooisol:)hle"szl;:’n(t)ic’ and ‘set-theore:ic;lparadoxegs;ollf plt were possible,
ferable to a solution local to one . -
Wo';;lcl l;(c)r}:::eof these requirements may perha.ps be. apprecm:t:;lerb;ly
looking briefly at some proposed solutions which falll):o mec;ved b);
It is sometimes suggested that the. pax:adoxes rels)ooad I/
banning self-reference; but this suggestion is at once too rite ond
too narrow. It falls foul of the ‘don’t cut off your noselto s:)e nte);l our
face’ principle: for not only are many perfectly.ha.rm ezs heciy
(“This sentence is in English’, “This sentence 18 112 re nk) e
referential (cf. Popper 1954, Smullyan 1957), but also so e marhe:
matical argument, including Gédel’s proof of. the incomp o e
arithmetic, makes essential use of self-referential sen}tlenccs se .uences
and Newman 1959 and Anderson 1970); so that t ; co:n Sic:l iences
of 2 ban on self-reference would be very serious. An y& , ince ool
all the variants of the Liar are stralghtfo'rwardly sr;hqe c:CVious
(neitber sentence in ‘The next sentence 18 false. e p
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sentence is true’ refers to itself) this proposal is, at the same time, too
narrow.

The argument to a contradiction from the Liar sentence uses the
assumption that ‘This sentence is false’ is either true or false; and so,
unsurprisingly, it has often been suggested that the way to block the
argument is to deny this assumption. Bochvar proposed (1939) to
deal with the Liar by adopting a 3-valued logic in which the third
value, ‘paradoxical’, is to be taken by the recalcitrant sentences.
(See also Skyrms 1970a, 1970b, and ch. 11 §3.) This proposal, too, is
in danger of being both too broad and too narrow: too broad, because
it requires a change in elementary (sentence calculus) logical prin-

ciples; and yet still too narrow, for it leaves problems with the ¢ Streng-
thened Liar’ paradox — the sentence:

This sentence is either false or paradoxical

whichis false or paradoxical if true, true if false, and true if paradoxical.

Another approach also denies that the Liar sentence is true or
false, without, however, suggesting that it has a third truth-value, by
arguing that it is not an item of the appropriate kind to have a truth-
value. Only statements, it is argued, are true or false, and an utterance
of the Liar sentence wouldn’t constitute a statement. (See Bar-Hillel
1957, Prior 1958, Garver 1970; and cf. — mutatis mutandis with
‘proposition’ for ‘statement’ — Kneale 1971.) This kind of approach
suffers, I think, from inadequate explanatoriness - it doesn’t supply a
suitable rationale for denying the offending sentences a truth-value.
Even granted for the sake of argument that only statements or
propositions can be either true or false (but granted only for the sake
of argument - cf. ch. 6) one would need an argument why in the case
of the Liar one does not have an item of the appropriate kind. After
all, the Liar sentence suffers from no obvious deficiency of grammar
or vocabulary. The minimum requirements would be, first, a clear
account of the conditions under which an utterance of a sentence
constitutes a statement; second, an argument why no utterance of the
Liar could fulfil these conditions; third, an ar

gument why only
statements can be true or false, Otherwise, one is entitled to complain

that the solution is insufficiently explanatory.
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Russell’s solution: the theory of types, the vicious circle
rinciple .
jl)lussej;l offers (19o8a) both a formal solution, the thcleory of
i i i ici ircle principle.
es, and a philosophical solution, the‘ku.)us circ :

tyIl)\lowadays,p it is customary to distinguish in Russell's fo.rma;l
solution the simple and the ramified theory of types. T}.te nm}ft’
theory of types divides the universe of discourse into a hlerar.c d}f.
individuals (type o), sets of individuals (type 1), sets of sets of indi-

 viduals (type 2), ... etc., and correspondingly subscripts variables

with a type index, so that x, ranges over 'type 0, X, Over }tlype If . mitl;:a
Then the formation rules are restricted in such a way that ? or 2
of the form ‘x €y’ is well-formed only if the typ’e'm.?leJ; of y (;s ;)n y
higher than that of x. So, in particular, tx,, €x,’ is 1 I OrIII;e s,seu’s
the property of not being a member o.f itself, essentia to uoses :
paradox, cannot be expressed. The ramified theory of types 1dm‘p oses &
hierarchy of orders of ‘propositions” (closed sentence's) an t};l)at pno
sitional functions’ (open sentences), and tl‘le rest’rlc‘tloncontain °
proposition (propositional function) can be' .ab0111tf, L:ions) i
quantifier ranging over, propositions (propt‘)smor’la unl: ons) of e
same or higher order as itself. ‘True’ and fal.s<? are a }?ich e
scripted, depending on the order of Fhe proposufloln to v:— ich ey are
applied; a proposition of order # w1ll. bf: true (fa 1i,e) nb C(;mes iar
sentence, which says of itself that it is true, t usf.e omes e
pressible, just as the property of not belrfg amember o Cu:sel didin the
simple theory. (I have simplified considerably; see Copi 197
i ccount. o

m(;;is(::;flllsi:elf, how)ever, did not see the paradoxes as ::lfl:;lrgn 1::1(;
two distinct groups; he believed that all the paradtf)xlclas ari;)l from on
and the same fallacy, from violations of what he, following )

called “the vicious circle principle’ (V.C.P.):

“Whatever involves all of a collection m}lst not be one of
the collection’; or, conversely, ‘If, provided a celrtam
collection had a total, it would have membc?rs orlll yctiorl
definable in terms of that total, then the said colle

: statements about al/
has no total’. [Footnote: I mean that

its members are nonsense.] (1go8a p. 63)

i i reg.a
He states the V.C.P. in several, not obviously equlvalent', ways: € gof’
collection mustn’t ‘involve’, or, ‘be definable only in terms

itself. The V.C.P. motivates the type/order restrictions imposed upon
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the formal theory, by showing that what the formulae ruled ill-formed
say is demonstrably meaningless. It is important that the very same
philosophical rationale is given for both the simple and the ramified
theories. Indeed, since Russell held that sets are really logical con-
structions out of propositional functions, he saw the restrictions of the
simple theory as a special case of those of the ramified theory (cf.
Chihara 1972, 1973).

At both the formal and the philosophical levels, Russell’s account
runs into difficulty. Formally, there is some danger that Russell has
cut off his nose to spite his face; the restrictions avoid the paradoxes,
but also block certain desired inferences. Remember that Russell was
trying to complete the programme, begun by Frege, of reducing
arithmetic to ‘logic’, i.e. to sentence calculus, first-order predicate
calculus, and set theory. However, the type restrictions block the
proof of the infinity of the natural numbers, and the order restric-
tions block the proof of certain bound theorems. In Principia Mathe-
matica these proofs are saved by the introduction of new axioms,
respectively, the axiom of infinity and the axiom of reducibility; this
ensures the derivability of the Peano postulates for arithmetic; but
the ad hoc character of these axioms lessens the plausibility of the
claim that arithmetic has been reduced to a purely logical basis. Still,
it could be thought that these difficulties, though they cast doubt on
the feasibility of Russell’s logicism, don’t necessarily show his solu-
tion to the paradoxes to be misguided,

But one’s suspicions are confirmed by difficulties at the philo-
sophical level. In the first place, the V.C.P. certainly isn’t stated with
all the precision that might be desired; and it is correspondingly
difficult to see what, exactly, is wrong with violations of it. Ramsey
commented that he could see nothing objectionable about specifying
a man as the one with, say, the highest batting average of his team — a
specification apparently in violation of the V.C.P. Not all the circles
ruled out by the V.C.P., he urged, are truly vicious (notice the analogy
to the difficulties in the proposal to ban all self-referential sentences).

However, despite these difficulties, Russell’s diagnosis and solution
have continued to be influential; later, in §3, I shall argue that
Russell’s approach is, indeed, in certain respects, on the right lines.
But my immediate concern is with other solutions which resemble
Russell’s in interesting ways. His diagnosis is echoed in Ryle’s
approach. Ryle 1952 argues that ‘The current statement is false’
must be unpacked as ‘The current statement (namely, that the
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current statement. . .[namely, that the currentﬁ st:tem::nt. nt {r;:n:l};
i ’ ly specified stateme
...etc.)]) is false’, and no completely : ’
reacehe(g)Like Russell, Ryle thinks that the selftdependence sof;vtiltl;
Liar sentence somehow robs it of sense. Mackle' 1?73‘ agree et
Russell and Ryle that the problem lies in the Liar’s ;rllcml;; et
dependence’, but prefers to say, for the good rea:zn t ﬁz;te tcompo_
sentence is apparently correctly co.nstructed from ‘131:; fide compe
nents, that the upshot is not meanmgl'essness but O ek
Howéver since he is careful to distinguish ‘lack.of conten om lack
of meani;lg and from lack of truth-value, one is left somilemki’s
loss to understand just what lack of content is lack of. 1::1 g
approach to the semantic paradoxes, t; whlclzlh Igtsu6rn ;::_.1 (,:f o
igni imilariti by Russell 1950; .
significant similarities (observed by n
15;6) to the Russellian hierarchy of orders of propositions.

Tarski’s solution: the hierarchy of languages N
Tarski diagnoses the semantic paradoxes (to W

i tions:
attention is restricted) as resulting from the two assump

.e. contains (a)

i i losed, i
(i) that the language 1s semantically close L the

the means to refer to its own expression,
’
predicates ‘true’ and ‘false
(ii) that the usual logical laws hold

i bove, on

and, being reluctant to deny (u) (but cf:. the;ls co;mfr;::lt:i aadc::uacy
’s proposal) denies (i), proposing 1=

?::c}lli:?;ns tE;t Iiruth be defined for semantically open languages. S0

Tarski proposes a hierarchy of languages:

the object language, O,

S M’ . .
:‘;i;‘?::‘:l:fiun:g (a) means of referring to expressions of O

and (b) the predicates ‘true-in-O’ and ‘false-in-O’,
-metalanguage, M’, ‘ '

:rl}eli::r}lle::ao:tlains (a) means of referring to exprc.:w;;,s of M

and (b) the predicates ‘true-in-M’, and ‘false-in-M",

etc.

is hi th for a given level is
in this hierarchy of languages, tru ok i

in-0’,

S i level
d by a predicate of the nex-t evel, ' °
:::a:;p‘:‘;rm in };he ‘;mrmless form ‘This sentence is false
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which must itself be a sentence of M, and hence cannot be true-in-0,
and is simply false instead of paradoxical.
Though the appeal of Tarski’s theory of truth has won this
‘prol‘)os.al a good deal of support, there have also been criticisms of its
artificiality’. The language hierarchy and the relativisation of ‘true’
?nd . ¢ .fals?’ avoid the semantic paradoxes, but they seem to lack
Intuitive justification independent of their usefulness in this regard.
In.other words, Tarski’s approach seems to give a formal, but not a
phllosophif:al, solution. The reason Tarski gives for requiring semantic
openness, is, simply, that semantic closure leads to paradox. There 7s
an independent rationale for the relativisation of “true’ and *false’ to
a language — that Tarski is defining ‘truth’ for sentences (wils), and
one and the same sentence (wff) can have a different meaning’ and
hence a different truth-value, in different languages; but this rati;nale
fitt:lse _ir:,t]_‘ ?:Il)‘siysatr:y ind(:i).endent justification for insisting that
e ys be a predicate, not of L, but of the metalanguage
' Intuitively, one does not think of ‘true’as systematically ambiguous
in the way Tarski suggests it must be. Perhaps this counter-intuitive-
nes.s would not, by itself, be an overwhelming consideration. But
Kripke (1975) points out that ordinary ascriptions of truth and f.alsity

cannot even be assigned smplicit levels. Suppose, for instance, that
Jones says: ’

All of Nixon’s utterances about Watergate are false.

This would have to be assigned to the next level above the highest
level of 'any‘of Nixon’s utterances about Watergate; but not only will
we ordinarily have no way of determining the ievels of Nixon's
}1tterances about Watergate, but also in unfavourable circumstances
1t may actually be impossible to assign levels consistently — suppose
that among Nixon’s utterances about Watergate is: °r

All of Jones’ utterances about Watergate are false

thfan Jones’ utterance has to be at a level one higher than all of
leon’s,.,and Nixon’s at a level one higher than all of Jones’

Tan:.k} 8 approach, Kripke argues, fails to take adequate ;ccount
of the ‘risky’ character of truth-ascriptions. Quite ordinary assertions
?bout trutl.l fmd falsity, he points out, are apt to turn out paradoxical
if ‘the empirical facts are unfavourable, Suppose e.g. that Nixon had
said that all of Jones’ utterances about Watergate are true; thzn
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Jones’ assertion that all of Nixon’s assertions about Watergate are
false would be false if true and true if false (cf. the ‘postcard paradox’
in §1). The moral, he suggests, is that one can scarcely expect the
recalcitrant sentences to be distinguished by any syntactic or semantic
feature, but must seek a rationale which allows that paradox may
arise with respect to any truth-ascription if the facts turn out badly.!

Kripke’s solution: groundedness

Kripke seeks to supply an explanation of the source of
paradox which is more satisfactory in this respect, and then to build a
formal theory on this basis. (My hunch is that this is the right way
round to go about it.) His proposal depends upon the rejection of the
idea — taken for granted by Tarski — that the truth-predicate must be
totally defined, that is to say, that every suitably well-formed sentence
must be either true or false. It thus has affinities both with Bochvar’s
proposal of a 3-valued logic, and with the no-item proposals discussed
above. But Kripke stresses that his idea is not that paradoxical
sentences have some non-classical truth-value, but that they have
no truth-value.

The key idea in the explanation of how ordinary sentences are
assigned truth-values — and how extraordinary sentences fail to get a
value — is the concept of groundedness, first introduced by Herzberger
1970. Kripke explains the idea as follows:

Suppose one is trying to explain the word ‘true’ to someone who
doesn’t understand it. It could be introduced by means of the prin-
ciple that one may assert that a sentence is true just when one is
entitled to assert that sentence, and one may assert that a sentence
is not true just when one is entitled to deny it. Now given that the
learner is entitled to assert that:

Snow is white
this explanation tells him that he is entitled to assert that:
‘Snow is white’ is true.
Now he can extend his use of ‘true’ to other sentences, e.g. as ‘Snow
1 Kripke also makes the technical objection that Tarski’s hierarchy has

not been extended to transfinite levels, and that, furthermore, there

are difficulties about so extending it.
HPL
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1; white’ occurs in Tarski 1944, the explanation allows him to assert
that:

Some sentence in ‘The semantic conception of truth’ is
true.

And l.le can also extend his use of ‘true’ to sentences which already
contain ‘true’, e.g. to assert that:

‘e . oy .
Snow is white’ is true’ is true
or:
] .
Some sentence in ‘The semantic conception of truth’ is
true’ is true.

The lnt\llltIVft idea of groundedness is that a sentence is grounded just
in case it w.1ll eventually get a truth-value in this process. Not all
sentences will get a truth-value in this way; among the ‘ungrounded’
sentences that won’t are:

This sentence is true
and:
This sentence is false.

This idea has affinities with the notion — expressed in Russell’s
V.C.P. anc.i by Ryle and Mackie — that what’s wrong with paradoxical
sentences 18 a kind of vicious self-dependence. However ungrounded
sentences are allowed to be meaningful, whereas Russell”s idea is that
violation of the V.C.P. results in meaninglessness.

" Formally, t?us idea is represented (I simplify considerably) in a

1era.rchy 'of interpreted languages where at any level the truth-
predicate is the truth-predicate for the next lowest level. At the
lowest level, the predicate T is completely undefined (Th.is corre-
sponds to the initial stage in the intuitive account.). At the next
level,.the predicate ‘7" is assigned to wifs which don’t themselves
contain ‘T’. It is assumed that this assignment will be in accordance
with Kleene’s rules giving the assignment of values to compound
wils g1ver‘1 th(j .assignment— or lack of assignment - to theirpcom—
szr(;zgts :d.—‘ p'is ’tr.ue (fal.se) if ‘p’ is false (true), undefined if ‘p’is
unde ?et i PV g’ istrue if at least one disjunct is true (whether the
o s true, false, or undefined), false if both disjuncts are false
; erwise undeﬁned.; ‘(3x) Fx’ is true (false) if ‘ Fx’ is true for somé
(false for every) assignment to x, otherwise undefined. (This corres-
ponds to the first stage, in which the learner assigt;s ‘true’ to sa
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sentence if he is entitled to assert the sentence.) At each level the
wifs assigned ‘ 7” and ‘F’ at a previous level retain those values, but
new wffs, for which ‘ 7° was previously undefined, are assigned val-
ues ~ ‘T’ gets more defined as the process goes on. But the process
doesn’t go on indefinitely with new sentences getting values at each
level; eventually —at a ‘fixed point’ - the process stops. Now the
intuitive idea of groundedness can be formally defined: a wif is
grounded if it has a truth-value at the smallest fixed point, otherwise
ungrounded. The smallest or ‘minimal’ fixed point is the first point at
which the set of true (false) sentences is the same as the set of true
(false) sentences at the previous level. All paradoxical sentences are
ungrounded, but not all ungrounded sentences are paradoxical;
a paradoxical sentence is one that cannot consistently be assigned a
truth-value at any fixed point. This supplies some explanation of
why ‘This sentence is true’ seems to share some of the oddity of
“This sentence is false’, and yet, unlike the Liar sentence, is con-
sistent. A truth-value can be given to ‘this sentence is true’, but
only arbitrarily; a truth-value cannot consistently be given to ‘This
sentence is false’. The picture also allows for the ‘riskiness’ of
truth-ascriptions: for the paradoxical character of a sentence may be
either intrinsic (as it would be with ‘This sentence is false’) or
empirical (as it would be with ‘The sentence quoted on p. 147
11, 223 is false’).

I observed above that the relaxation of the requirement that ‘true’
be fully defined, the admission of truth-value gaps, gave Kripke’s
idea some analogy, also, to proposals, like Bochvar’s, that the seman-
tic paradoxes be avoided by resort to a 3-valued logic. This raises the
question, how Kripke avoids the criticisms made earlier of Bochvar’s
solution. Kripke himself stresses that he does not regard his use of
Kleene'’s ‘3-valued’ valuation rules as a challenge to classical logic.
Whether the use of 3-valued matrices necessarily carries such a
challenge, is a difficult question, on which I shall have more to say in
ch. 11 §3; for the present I shall allow Kripke’s claim that his pro-
posals are compatible with logical conservatism. What, though, of the
Strengthened Liar?

Kripke doesn’t tackle this issue directly, but it is possible to work
out what he would say about it. The notions of ‘groundedness’ and
‘ paradoxicality’, he says, unlike the concept of truth, don’t belong in
his hierarchy of language levels. (Consider again the intuitive picture
of a learner having the concept of truth explained to him. His

6-2
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instructions give him no way to assign a truth-value to an ungrounded
sentence like ‘This sentence is true’; but he cannot conclude that
“This sentence is true’ is not true, for his instructions do tell him
that he may deny that a sentence is true only if he is entitled to deny
that sentence.) Now if ‘paradoxical’ belongs, not in the hierarchy of
language levels, but in the metalanguage of that hierarchy, then
Kripke can draw the teeth of the Strengthened Liar, ‘This sentence
is either false or paradoxical’ in much the way that Tarski draws the
teeth of the Liar. But this may occasion some dissatisfaction; for it is
a little disappointing to find that the novelty of Kripke’s approach to
the Liar must be compromised by a neo-Tarskian dismissal of the
Strengthened Liar. (Is it indifferent whether one is hung for a sheep
or a lamb?)

It will be worthwhile to summarise the main points of comparison
and contrast between Kripke’s approach, Russell’s theory of types,
and Tarski’s language hierarchy:

RUSSELL TARSKI KRIPKE

Sformal solution
hierarchy of hierarchy of hierarchy of
orders of languages (problems language levels (with
propositions with transfinite levels) limit levels)
systematic distinct truth and single, univocal truth-
ambiguity of falsity predicates at  predicate, with
‘true’ and each level application extended
‘false’ up to minimal fixed

point

‘true’ and ‘true’ and ‘false’ ‘true’ and ‘false’ only

‘false’ completely completely defined  partially defined
defined

‘This sentence is “This sentence is ‘This sentence is
false’ meaning-  false-in-O’ false- false’ neither true nor
less in-M false.
rationale
V.C.P. (language- groundedness
relativisation of
‘true’)
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3 Paradox without ‘false’; some remarks about the
redundancy theory of truth; and the V.C.P. again
I shan’t, I’'m afraid, be able to offer, in conclusion, a novel
solution to the paradoxes. The purpose of the present section is rather
more modest: to redeem the promise (pp. 130, 134) to comment
upon the consequences for the paradoxes of the redundancy theory of
truth, with its resistance to the idea of truth as a metalinguistic
predicate; a consequence of considerations which this investigation
brings to light, however, will be some support for a proposal which, as
I shall argue, has affinities with the V.C.P.

One of Tarski’s reasons for refusing to countenance the treatment
of quotation as a function, and hence, for denying that truth could l.)e
defined by generalising the (T) schema, to obtain ‘( PP’ is true iff
2)’, was, if you recall (p. 104 above) that with quotation functions
paradox would ensue even without the use of the predicates ‘true’
and ‘false’. (And Tarski’s semantic openness requirement, of cours'e,
would be powerless to cope with paradox generated without semantic
predicates.) Tarski’s argument goes as follows:

Let ‘¢’ abbreviate ‘the sentence numbered 1°.
Now, consider the sentence:

L@ =P

It can be established empirically that:
2.c=(0) (c = ‘P’ > —)’

and so, assuming that:

)@ ="'C>p=9
‘by means of elementary logical laws we easily derive a cor.ltradic-
tion’ (1931 p. 162).! Notice that here one has a paradox that arises, not
intrinsically in the nature of a single statement, but extnnswall'y,
due, as Kripke would put it, to the facts’ turning out badly. Tarski’s
diagnosis is that quotation functions are the root of the trouble, and
must not be allowed. Some writers have, in response, suggested that,
rather than quotation functions being disallowed altogether, certain
restrictions should be imposed upon them; Binkley, for instance,

1 Tarski does not give the derivation, but it would presumably go along
the following lines. From 1, if ¢ = “«p) (¢ = ‘p’—>—p)’, then
—(p) (¢ = ‘p’ —>—2), 50, given 2, —(p) (¢ = ‘p’ —>—p); hence by
RAA, —1. If —1, then (3p) (c =*p’ & p). Suppose for instance
thatc = ‘g’ & g; then ‘g’ = ‘(p) (c = ‘p’ = ~—p)’ since both = ¢,
hence, by 3, ¢ = (p) (¢ = ‘p’>—p). But g; 80 (p) (¢ = ‘P’ ~>—P),
i.e. 1. Hence, 1 & —1.
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suggests (1970) a ‘no-mixing’ rule, which prevents one and the same
quantifier from binding both variables inside, and variables outside,
qflotation marks, and hence disallows 1 above. But neither Tarski’s
diagnosis, nor this kind of response, can be quite right; for an ana-
logous paradox can be derived without the use of quotation marks:

.Let ‘§’ be an operator forming a term from a sentence;
it could be read e.g. ‘the statement that...’

Let ‘c’ abbreviate ‘the statement made by sentence
numbered 1°,

Now, consider the sentence:
L. (2)(c=§p~> —p)
It can be established empirically that:

2.c=§)(c =§p> —p)

fmd a contradiction follows as before.! Now one might try, again, to
impose restrictions on term-forming operators like ¢ ’; for instaI;ce
following the example of Harman 1971, one might rule that if ‘p;
belongs to L, ‘§p’ must belong, not to L, but to the metalanguage of
L. But this kind of manoeuvre — quite apart from its disagreeably
ad hoc character - again seems not to go to the heart of the problem;
for an analogous paradox can be derived without the use of ‘§’; oné
has only to let ‘c’ abbreviate the sentence numbered 1 (inste;ld of

€

Yy, s
tthe )sentence numbered 1’; ‘¢’ now abbreviates a sentence, not a
erm):

L (#) ((c = p) > —p)
so that, in virtue of the abbreviation,

2 (c =) (c = p)> -p))
and once again a contradiction is derivable,

! Some comments are called for about the moral to be d .
quotat'lon marks, Tarski holds (and Quine agrees) that :1‘:!:;1:1,: 1c.:)f
enclosing an expression in quotation marks is an expression denotin
the e‘nclosed expression, but of which the enclosed expression is not ¢
gema‘nely ’a.part. The idea that quotation forms a sort of ‘logical block’
Fhat 'dog isn’t part of ‘*dog’’, leads to very curious consequences and'
is quite co‘unter~intuitive (cf. Anscombe 1957). So it is a relief to ﬁ’nd
that the failure of Tarski’s diagnosis of the paradox leaves one free to

treat quotation as a function; cf. Belnap and G
for more detailed discussion. P rover 1973, Hasck 1975

Paradoxes 15t

This shouldn’t be too surprising. For the effect of a truth-
predicate can, as investigation of the redundancy theory (pp. 1304
above) showed, be achieved by using second-order (propositional)
quantifiers; and adding negation gives the effect of ‘false’. So the
fact that a Liar-type paradox is derivable without explicit use of
semantic predicates, provided propositional quantifiers and negation
are available, was to have been expected.

But how are paradoxes of this kind to be avoided? Suppose the
propositional quantifiers are interpreted —as I recommended in
ch. 4 §3 - substitutionally. On a substitutional interpretation, a
quantified formula, 4, of the form () @ (v), is true just in case all its
substitution instances, ®(s), are true. Since in the case under con-
sideration the quantifier binds sentence letters, the substituends for v
will be wffs, and may, therefore, themselves contain quantifiers. Now,
the usual conditions of definitional adequacy require that only substi-
tuends which contain no more quantifiers than A itself be allowed;
otherwise ineliminability would result (see Marcus 1972, and cf.
Grover 1973). This restriction is in no way ad hoc, since it is only a
special case of quite ordinary conditions on definitions; but at the
same time it is sufficient to block the paradoxical argument where the
wit substituted for ‘p’ in ‘() ((c = p) > —p) is‘(P)((c = p)—>—p).

It wouldn’t be altogether fanciful, I think, to see affinities between
this idea and the theory of types, with its hierarchy of propositions
ordered according to what propositional quantifiers occur in them;
nor to see affinities between the motivation for the restriction on
substituends for sentential variables, and the V.C.P. Russell’s argu-
ment why a proposition ‘about all propositions’ can’t itself be a
member of that totality is that it ‘creates’ a new propeosition not
previously belonging to that totality, which is unconvincing since it
assumes, what it is intended to prove, that the proposition about all
propositions isn’t already a member of that totality; Ryle and Mackie,
however, urge, in favour of the V.C.P., that violations of it lead
to a ‘vicious self-dependence’ which results in ineliminability. And,
finally, the fact that paradoxes can be generated without semantic
predicates might be thought to suggest that there might, after all, be
something in Russell’s hunch that the paradoxes weren’t to be handled
in distinct groups according as semantic or set-theoretic predicates
occurred essentially in them, but were to be handled together, as all

the result of one fallacy.
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e since one never knows what will be the line of'advance,
it is always most rash to condemn what is not quite in

the fashion of the moment.

Russell 1906, cited in Rescher 1974

1 ‘Classical’ and ‘non-classical’ logics

. There are a great many formal logical systems. In fact, ever
since the ‘classical’ logical apparatus was formulated, there’have
been those who urged that it should be improved, modified or re-
placec?. An instructive example can be taken from the history of the
material copditional; anticipated by the Stoics, ‘material implication’
was f(?rmallsed by Frege 1879 and Russell and Whitehead 1910 and
supplied with a suitable semantics by Post 1921 and Wittgenstein
1922. As early as 1880, however, MacColl had urged the claims of a
stricter conditional; ‘strict implication’ was formalised by Lewis
1918; and after that dissatisfaction with its claims to represerft entail-

ment led to the introduction of ‘relevant implication’ (see ch. 10 §7)
IYIy present object is to get some perspective on the great variety o.f
logical systems, to approach such questions as how they relate to each

other, whether one must choose between them, and, if so, how. M
strategy will be to consider the various ways i;l whi,ch th:: stan.darc};
logical apparatus has been modified, and the various pressures in
response to which such modifications have been made An initial

nofe of caution should, however, be sounded : this strateg); of lookin,
at r.lon-standard’ by contrast with the ‘standard’ logical,apparatusg
;:arfles ’the daflger of inducing an overly conservative attitude t(;
oglc‘al innovations. (Wolf 1977 puts the point well by reminding one
that ‘possession .is nine-tenths of the law’.) Awareness of this dagnger
:llay, I hope, of itself hc?lp to some degree in avoiding it. And it will
also be salut.ary to bear in mind that today’s *classical logic’ was once
itself a ‘logical innovation’. Kant, after all, urged (1800) that logic
was a completed science, finished, in all essentials, in the workgof
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Aristotle; the next century, however, saw the development, with the
work of Boole, Peirce, Frege and Russell, of new, stronger and more
rigorous logical techniques. Recall, too, that Frege confidently
supposed that the principles of his logical system were self-evident,
until Russell showed that they were inconsistent!

2 Responses to pressure to change the standard formalism
The pressures to change the standard 2-valued sentence
calculus and first-order predicate calculus have come from worries
about the apparent inadequacy of the standard apparatus to represent
various kinds of informal argument, and about the interpretation and
application of that apparatus. The reactions to such pressures have
been very varied; I shall first sketch, and then illustrate, some of the

commonest responses:

1. Informal arguments to which the standard apparatus does
not comfortably apply may be ruled outside the scope of
logic. For instance, pressure for a ‘logic of
meaninglessness’ may be resisted on the grounds that
meaningless sentences are simply outside the proper sphere
of logical formalisation. I'll call this the delimitation of the
scope of logic response.

2. Problematic informal arguments may be admitted as within
the scope of logic, and the standard apparatus retained;
but adjustments made in the way that the awkward
informal arguments are represented in the formalism. For
instance, Russell’s theory of descriptions proposes that
sentences containing definite descriptions be represented
not in the obvious way, as ‘Fa’, but as existentially
quantified formulae. I'll call this the novel paraphrase
strategy. (Since Russell comments that the grammatical
form of such sentences conceals their logical form, in
1974 1 called it the misleading form strategy. But I'd
prefer not to seem to subscribe to his view that each
argument has a unique ‘logical form.’)

3. A third response, like the second, admits the problematic
arguments as within the scope of logic, and retains the
standard apparatus without any change at the level of
syntax; however, the interpretation of that apparatus is
modified, in such a way that initially recalcitrant informal
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locutions are after all adequately represented. For example,
concern about the apparent ontological commitments of the
predicate calculus may be met by the proposal that the
quantifiers be interpreted substitutionally, and empty

terms allowed as bona fide substituends, so that ontological
neutrality is secured. I'll call this the semantic innovation
response.

4. 'The standard apparatus may be extended to obtain a
formalism applicable to informal arguments which were
previously inaccessible to formal treatment. For example,
new operators may be added - tense operators or modal
operators for instance — and axioms/rules governing them;
or the standard operations may be extended to cover
flovel items — imperative or interrogative sentences, for
instance. I’ll call this the extended logic response.

5. Alternatively, the standard apparatus may be restricted,
in that, while its vocabulary remains the same, its axioms/rules
of inference are restricted in such a way that classical
theorems/inferences cease to be valid. For example,
concern to avoid anomalies in quantum mechanics has led
to proposals in which certain ‘classical’ principles, the
distributive law for instance, no longer obtain. I'll call
this the restricted logic response; its upshot is a *deviant
logic’ (Haack 1974).

Sometimes novel formulations are proposed which at once extend
anfi .restrict classical logic - they add new operators and new
prmc1p.les governing them, but at the same time restrict the principles
governing old operators. ‘Relevance logics’ which introduce a new
conditional, while at the same time rejecting some classical laws,
such as modus pomens for the material conditional, would be an
example.

I c.iistinguished 4 and 5 from 2 and 3 because the former involve
modifications at the level of syntax, while the latter leave the standard
syntax untouched. But, of course, an extension or a restriction of the
stal.ldard syntax would, in turn, require semantic modification, so that
an interpretation is supplied which verifies the extended or restricted
set of theorems/inferences. Indeed, restrictions of logic have quite
often been motivated by semantic considerations — as, for example
challenges to the assumption that every sentence within the scope o;
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logic must be either true or false led to the development of many-
valued logics, which characteristically lack classical theorems such as
‘pv —p’.

As one would expect, extensions are most usually proposed in
response to a supposed inadequacy, restrictions in response to a
supposed incorrectness, in the standard formalism.

6. Innovations in the logical formalism are sometimes
accompanied by — and sometimes motivated by —
innovations at the level of metalogical concepts. For
example, the Intuitionists (who propose a restriction of the
standard apparatus) do so in part because they challenge
the concept of truth presupposed in classical logic; the
relevance logicians challenge the classical conception of
validity. Il call this the challenge to classical metaconcepts.

=. Finally — and as, so to speak, the converse of the first
response — there are challenges to the standard conception
of the scope and aspirations of logic. These are often
enough associated with challenges to classical metaconcepts,
as in 6. For example, the Intuitionists not only restrict
classical sentence calculus so that ‘p v —p’, for instance,
is no longer a theorem, and not only offer an alternative
to the classical conception of truth; they also take a
radically different view from most classical logicians of the
role of logic, which they regard as secondary to
mathematics, rather than as underlying reasoning about
all subject-matters whatever. I'll call this the revision of
the scope of logic response. (An Intuitionist, however,
would see the classical logician as revising the scope of

logic.)

Roughly speaking, I suppose, it would be right to think of these
responses as increasingly radical. But only roughly speaking. For
instance, although it is usually thought that a reinterpretation of the
standard apparatus is more conservative than an extension of it, there
is surely a sense in which the conservatism of 3 is nominal — I mean,
that the system only looks the same, but, since it’s been reinterpreted,
the upshot is little different from the introduction of new symbolism.
It is worth observing, for instance, that some urge, in the interests of
clarity, that we use a different notation for substitutional than for
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objectual quantifiers. And I have drawn attention to the way that
quite deep challenges to classical metaconcepts or to classical con-
ceptions of the aim of formalisation may often underlie proposals
for extending or restricting the classical formalism; in view of this, it
1s not altogether surprising that, as we shall see, such systems have
2sl;)lmetimes been held, by conservatives, not to be really logics at
Later (ch. 12) I shall be using the distinctions drawn here to try to
understand the epistemological issues raised by the existence of a
plurality of logics. For the present, though, my concern is mainly
to supply some kind of framework for looking at that plurality.
Strategies I-7 are not exclusive (nor, probably, exhaustive); it is of
some interest to notice that some problems, the problems raised bythe
possibility of non-denoting singular terms, for example, have pro-
vcfked several of them: Strawson proposes to rule sentences con-
taining such terms outside the scope of logic, Russell to supply a
novel translation that reveals their real logical form, Hintikka to
devise a restricted logic.

Since I can’t possibly consider all the issues raised by the choice
between these strategies, I shall, instead, take a closer look at two
examples which illustrate some of the issues very well. I begin with
the problem of how to handle tense formally.

3 First case-study: the logic of temporal discourse
The pioneers of modern formal logic were primarily moti-
vated by the desire to represent mathematical arguments in a rigorous
way. Consequently, because of the irrelevance of considerations of
tense to the (in)validity of mathematical arguments, they were able
largely to ignore the fact that, in informal argument on non-mathe-
matical subjects, tense is sometimes crucial,

While this problem is often enough dismissed — along with related
problems about indexical expressions — with the comment that one
must take care, in representing informal arguments in symbolic
form, that tense remains constant throughout the argument (a sort of
cas'ual version of the no-item response), some writers have made more
Serious attempts to allow for tense. And two quite distinct strategies
have been proposed: Quine urges that temporal discourse be repre-
sented w.ithin the standard apparatus by interpreting the variables of
-the.p.redlcate calculus as ranging, not over enduring spatiotemporal
individuals, but over ‘epochs’; Prior urges that temporal discourse
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be accommodated by an extension of the standard apparatus by the
addition of tense operators.

So, on the one hand, Quine proposes to deal with the problem by
means of a semantic innovation, while, on the other, Prior proposes
an extended logic. Another difference between the two strategies is
important: though both are attempts to accommodate considerations
of time, Prior’s approach does this by taking tense seriously, while
Quine’s approach tries to achieve the same end in an untensed
formalism. And a consequence of this is that Quine needs to make
adjustments in the way informal tensed discourse is represeflted
formally, as well as in the way the formalism is adjusted. That is to
say, his approach combines semantic innovation with the novel
paraphrase strategy. .

Quine’s approach (1g6oa §36; his ideas have been developed in
more detail in Lacey 1g71, on which I'll also rely) is to represent
what is logically relevant in the tensed discourse of informal argu-
ments within the standard logical formalism. Although Quine admits
the relevance of tense to the validity of informal arguments, he regards
it as really inessential, a reflection of the bias of ordinary language
towards the temporal perspective of the speaker. So 1"1e proposes to
replace tensed by tenseless verbs with ‘temporal qualifiers’ suc’h as
‘now’, ‘then’, ‘before t’, ‘at t’ and ‘after t’. The variables ‘¢’, ‘u T
etc. are construed as ranging over what Quine calls ‘epochs’, which
are stretches of space-time of any chosen duration, an hou'r, say, or a
day. An epoch, Quine explains, is a ‘slice of the four—dlmensu?nal
material world, exhaustive spatially and perpenc.iicular to tl:ne time
axis’ (1g6oa p. 172). Reference to ordinary spatlotemp(‘)r:al 1nd1.V1d—’
uals, such as persons, is to be replaced by reference to tlme-sl-lces
of individuals, such as a person through a given time. So ordinary
tensed sentences get rewritten along these lines:

Mary is a widow Mary at now is a widow
George married Mary ~ (3t) (¢ s before now and George
at t marries Mary at t)

George will marry Mary (3¢) (¢ #s after now and George
at t marries Mary at t)

The notational conventions are that tenseless verbs are to be written
oy s . cer t

in the present tense form, but italicised; the variable ‘¢ is to range

over epochs; ‘George at ¢’ and ‘Mary at ¢’ refer to time-slices of the

spatiotemporal individuals George and Mary.
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‘Now’, of course, retains the indexical character of ordinary
lz?nguage; but eventually Quine will eliminate this too, by means of
singular terms denoting epochs. So ‘now’ will be replaced by the

appropriate date, and the last trace of tensed discourse eliminated,
as:

Mary is a widow Mary at 12 March 1977 45 a
widow

The rc.:sult is that tensed sentences the truth-value of which varies
over time are superseded by what Quine calls eternal sentences. the
truth-value of which remains constant. (Eternal sentences are’ of
course, Quine’s answer to the supposed need for propositions w};ich
In view of their intensional character, he will not admit.) , ’

It should be clear by now that Quine’s proposal calls for consider-
aple departures from ordinary language locutions as well as for con-
siderable innovations in the interpretation of the variables singular
terms, and predicates of the predicate calculus. Neverthele;s Quine
would regard his proposal as, in an important sense, a cons;rvative
one; because its point is to allow the representation of tensed dis-
course within an extensional formalism. This is why Quine ~ who
regard§ extensionality as a touchstone of intelligibility ~ attaches so
much importance to retaining the standard syntax.

.Howe'ver, Quine sees his proposal as having, besides, another
virtue: Its consonance with modern physics. For while’ordinary
tensed dlS(EOUI‘SC singles out time, Quine’s representations treat the
temporal dimension quite on a par with the three spatial dimensions
The. temporal parts of a thing are treated in the same way as its'
sPatlal parts (a point which Quine exploits (p. 171) in arguing how
his approach illuminates the problem of personal identity: why sghould
one expect a person’s temporal parts to be alike, since his spatial
gar?:s, e.g. his head and his feet, are not?). Einstein’s discoveries,

€
Sp:lcr:l: ﬂ({::fn(x;erll;s;,;eave no reasonable alternative to treating time as
: t]

u fr;zr s app;oach (see 1957, 1967., 196§) is interestingly different.

commodates temporal considerations not by adjusting the
tensed. locutions of ordinary language to fit within a tenseless
extensional symbolism, but by extending the standard symbolism tt;
accommo.date tensed locutions. Prior begins from a regular sentence
calculus3 in which, however, the sentence letters are to be understood
as standing for sentences uniformly in the present tense. (And r}?e:(;e
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for items vulnerable to change of truth-value, by contrast with Quine’s
tenseless eternal sentences.) He then enriches the symbolism with
tense operators ‘ F’ and ‘ P’, which are sentence-forming operators on
sentences, the former turning a present tense sentence into a future
tense sentence, the latter turning a present tense sentence into a past
tense sentence. Prior reads ‘F’ as ‘It will be the case that...’ and
‘P’ as ‘It used to be the case that. ..’ Compound tenses are built up
by iterating these operators. For instance, if ‘p’ is ‘ George is marry-
ing Mary’, one has:

George married Marry Pp
George will marry Mary Fp
George will have married Mary FPp

The tense operators are not extensional; the truth-value of ‘Fp’ or
‘Pp’ does not depend solely upon the truth-value of ‘p’.

Axioms are supplied governing the new operators. In fact, Prior
offers alternative axiom sets, each suitable, he suggests, to rival
metaphysical views about time, such as whether time has a beginning
andfor end, whether it is linear or circular, whether determinism is
true, and so forth (see Prior 1968).

Prior observes that tense operators, instead of being taken as
primitive, might be defined in terms of quantification over instants of
time; ‘It will be the case that p’, for instance, would be ‘For some
time ¢ later than now, p at #’.1 This would perhaps lessen the con-
trast with Quine’s approach to some degree. But ‘instants’ are tem-~
poral, not, like Quine’s ‘epochs’, spatiotemporal. And Prior says,
anyway (1968 p. 118) that he prefers to think of tense operators as
primitive, and of instants of time as ‘mere logical constructions out of
tensed facts.’

Thus, Prior’s approach achieves simplicity of paraphrase of infor-
mal arguments into formal symbolism, but at the same time increases
the complexity of the formalism, requiring, in particular, the loss of
extensionality. And it also contrasts with Quine’s approach at the
though one is offered alternative axiom sets

metaphysical level; for, ‘
one's view of time, the very

between which to choose on the basis of

! Prior’s tense logics are closely modelled on C. 1. Lewis’ mod?l

ch. 10); and the definability of tense operators via

ds to the account, in the usual

) as truth in

systems (cf.
quantifiers over instants correspon 4 , in
semantics for those modal logics, of necessity (possibility’

all (some) possible worlds.
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TABLE 2

Quine’s approach

Prior’s approach

semantic innovation,
novel paraphrase
strategies

eliminates tense

eternal sentences,
no change of truth-value

extensional formalism

extended logic

introduces tense operators

tensed sentences, change
of truth-value

intensional formalism

substantial ‘regimentation’ conformity to ordinary

of informal arguments language
consonant with Newtonian in spirit
relativity theory

ontology of 4-dimensional ontology of objects
space-time world occupying space and
enduring through time

syntax of the system conforms to a ‘Newtonian’ conception of time

as quite unlike space. The major points of contrast between the two
approaches are summarised in table 2,

Prior’s treatment is most consonant, I have suggested, with a view
of time as categorically different from space, Quine’s with a view of
time as space-like. Not surprisingly, then, it has sometimes been
suggested that there are metaphysical reasons for preferring one or
other approach.! Quine, as I have already reported, thinks that
modern science ‘leaves no reasonable alternative’ to his approach.
Geach, on the other hand, argues (1965) that Quine’s ontology of
epochs and four-dimensional spatiotemporal objects is defective
because it entails that there is no such thing as change. But this is

! Cf. MacTaggart 1908 where a distinction is drawn between the
‘A-series’, in which events are ordered according as they are past,
present, or future and the ‘B-series’, in which they are ordered as
earlier than, simultaneous with, later than each other., Prior’s approach
emphasises the former, Quine’s the latter. See also Strawson 1959 for

a defence of the former, and Whitehead 1919 for a defence of the

latter metaphysical stance,
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false; Quine’s approach allows change, all right, it. is just that' it
represents what one would ordinarily call change in an endu.rmg
object over time as a difference between the earhe.r and later time-
slices of that object — as, for instance, my hair’s turning grey would be
represented by a difference in the hair colour of my earlier and later
time-slices. . '
My present concern, though, is not with tl}ese metaphysxf:al
questions, but with some methodological issues raised by the choice
f strategies.
° In gengeral, as in the present case, it seems reasonable to expect that
the price of sticking (like Quine) to an austere symbolism will l')e.a
loss of naturalness of paraphrase of informal arguments. (To put it in
Russellian terms: the fewer logical forms available, the' more gram-
matical forms will have to be diagnosed as ‘misle-adlng.’.) If . on,e
attaches great significance to some degree of aus'tenty— in Quine's
case, to extensionality — in one’s formalism, one will have 1.20 'a:ccept a
divergence from natural language. If one attaches great significance
to conformity with natural language forms-as Geach doc‘zs—.o'ne
will need a richer formalism. For myself, I concede t.he desuablll.ty
both of austerity of symbolism (after all, part of the point of formallls—
ing at all is to systematise, to have relatively few rules to <}:lover 1;: a}
tively many cases) and of simplicity of paraphrase.(for a}not e:ﬂ pa . I(l)
the point of formalisation is to sup_pl).' a technique or aelvl'fuathai
informal arguments); I fear that it is just a fact of logical life
ting desiderata. N
thief:::o:(:hmart)emaf sometimes help one to dec.ide such a (':oml?e.txtlor;
is that a sacrifice either of austerity of formalism or of sxmpllc(xlty o
paraphrase will be better justified the broader the scope of t;'he a xl':r;
tage to be gained by it. For examp.le, one w01'11d hope tl;hat bal otl;mr: o
equipped to cope with temporal dxscm‘n'se might also be a e ‘p ©
sent discourse about action and discourse about causation-a
clearly, if only one approach succeeded he.:re, th.at wougi l;e lr)ea:iodr: ;z
prefer it. (See Lacey 1971 for relevant dxscusm.on; and cf. z; idson
1968a where it is argued that to represent action an ca}tlxsaD te-
ments one needs to quantify over events. Rec.all (p. 124) that ?::m 1
son, like Quine, is committed to restricting himself to an extensi
for()ml?ilrllzma.\iapeals to the character of ,current physical th.eqnes .to
i f, urges that it is quite
support his approach; Geach, on I.’nor 8 beha.l ) gh e taned.
improper to adjust logic to suit science. The issues here
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Geach’s attitude derives, in part, from the fact that he apparently
regards relativity theory as incoherent, since it involves denying what
he takes to be a ‘difference of category’ between space and time. And
his conviction that there is such a difference of category derives in
turn from our ordinary concepts of space and time, as embodied in
our ordinary, tensed discourse. Those who, like myself, allow that
developments in physics may well lead to conceptual revision, will
resist this facile diagnosis of relativity theory as ‘conceptually
confused.’

But, quite apart from the question of the coherence or otherwise of
rc.alativistic physics, there is a deeper point at issue. Quine expressly
aims, in his choice of logical formalism, for a ‘language adequate for
science’, and regards logic as, so to speak, continuous with science;
Geach regards logic as autonomous of, indeed prior to, science. The
history of logic offers some support for the former view; for example,
the logic devised by Frege and Russell, unlike Aristotle’s syllogistic,
can express relations as well as properties; and it is Just because of this
suPerlority of expressive power that modern logic is capable — as
Aristotelian logic was not - of representing the sorts of argument
essential to modern mathematics. One needs, though, to distinguish
the question of the expressive power of logic from the question of its
doctrinal content; I mean, that while it seems unexceptionable to
modify the expressive power of one’s formalism to enable it to
express styles of argument characteristic of science, it is a more
serious matter to give up a supposed law of logic (as the quantum
logicians, for instance, urge that one give up the distributive law)
because of developments in science. This suggests that extensions of

!oglc are less radical, epistemologically speaking, than restrictions of
1t; a point to which I shall return in ch. 12.

4 Second case-study: precisification versus ‘fuzzy logic’

A good deal of informal discourse is, in some degree, vague.

And so the question arises whether, and if so, how logicians’ should
take account of this fact. ’

A first point to make is that an important reason for constructing
forfnal systems of logic is to supply precise canons of validity — a
major afivantage of formal logic over unregimented informal argu-
ment isits much greater rigour and exactness. In view of this it is not
surprising that Frege and Russell should have regarded vagueness as
a defect of natural languages, to be banished from an acceptable
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formal language. (And no doubt it is also relevant here, as to their
neglect of tense considerations, that they were primarily concerned
with the formalisation of mathematical argument.)

This perhaps suggests that it would be appropriate simply to
exclude vague sentences as ineligible for logical treatment. But this
strategy is too crude, I think, because it is clear that vague sentences
can occur in informal arguments without threatening their validity.
There is a significant contrast, here, with the case of meaningless
sentences. An argument must be composed of meaningful sentences:
a meaningless string of symbols wouldn’t be an argument, and a
sequence of meaningful sentences with a meaningless string inter-
posed would, if regarded as an argument at all, be valid or invalid
independently of the meaningless string. So it’s entirely reasonable
to exclude meaningless sentences from the scope of logic; ‘logics of
meaninglessness’ (e.g. Halldén 1949, Routley 1966, 1969) are, to my
mind, neither necessary nor desirable.! But a vague sentence can
play a genuine role in an argument (‘John likes capable girls; Mary
is capable and intelligent; so John will like Mary’); and so logicians
must take vagueness more seriously.

However, vague sentences do seem to present certain difficulties
for the application of the standard logical apparatus. Formal logical
systems are supposed to be relevant to the assessment of informz-il
arguments; but the classical logical systems, in which every wif is
either true or else false, seem inappropriate for the assessment of
informal arguments with premises and/or conclusions which, because
of their vagueness, one hesitates to call either definitely true or
definitely false. Once the problem has been put in this way, there
seem to be two natural approaches to its solution: to tidy up the
vague informal arguments before submitting them to assessment by
the standards of classical, 2-valued logic, or, to devise some alterna-
tive formal logical system which will apply to them more dir.ectly.

The first approach calls for informal arguments to be regimented
so that the standard logical apparatus can be used. (The procedure
would be quite analogous to the accommodations regularly ma('ie to
take account of the discrepancies between the truth-functional
connectives and their English readings.) Carnap proposes (1950

1 T don’t mean to deny that there may be some interesting philos?phical
issues about the character and sources of meaninglessness (consider the
role played by the alleged meaninglessness generated by ‘category
mistakes’ in Ryle 1949, for example).
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ch. 1) what he calls a programme of precisification: before formalisa-
tion vague should be replaced by precise, e.g. qualitative by compara-
tive or quantitative, predicates, in such a way that (usually but not
invariably) the precise terms correspond in extension, in all clear,
central cases, with the vague ones they replace, but also have well-
defined application in cases which were borderline for the vague
terms. This proposal involves elements of both the first and the third
strategies distinguished in §2: informal arguments are tidied up
before receiving formal representation (strategy 2), but in such a
way that the regimented arguments always avoid the vagueness of the
originals (hints of strategy 1).

Some writers (e.g. Russell 1923, Black 1937) have urged that
natural languages are wholly vague; and if this were so, of course,
Carnap’s programme couldn’t be carried out. However, no very con-
vincing arguments have been offered why precision is impossible
in principle (cf. Haack 1974 ch. 6), and I shall proceed on the assump-
tion that precisification is feasible.

But granted that it is possible, it is desirable? Some support for a
different strategy - of altering classical logic to fit informal argument,
rather than informal argument to it classical logic — has derived from
the belief that the sort of successive refinement of scientific concepts
urged by Carnap may result in restricted applicability and unmanage-
able complexity. Indeed, it is significant that the writer responsible
for the most influential Proposals for a revised logic of vagueness is an
electrical engineer whose earlier work (Zadeh 1963, 1964) had been
devoted to refining such concepts as ‘static’ and ‘adaptive’, but who
eventually concluded (Zadeh 1972) that ‘‘fuzzy thinking’ may not
be deplorable, after all, if it makes possible the solution of problems
which are much too complex for precise analysis’. The idea that
increase of precision may not be an unmixed blessing is not new;
Duhem pointed out (1904 pp. 178-9) that the statements of theoreti-

cal physics, just because they are more precise, are less certain, harder
to confirm, than the vaguer statements of common sense. Popper
(1961, 1976) has also suggested that precision may be a ‘false
ideal’.

What is the alternative to precisification? Well, if informal argu-
ments are not to be regimented so that classical logical apparatus can
be applied, perhaps the logical apparatus can be modified in such a
way that it can be applied to unregimented informal arguments. It
has been suggested, for example, that a 3-valued logic would be more
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suitable than classical 2-valued logic (Kérner 1966); the idea is that
the trouble with vague predicates like ‘tall’ is that ther.e are border-
line cases, i.e. cases of which the predicate is neither straightforwardly
true nor straightforwardly false, and that this proble,m may‘ be so’lved
by allowing a third category, distinct from ‘true’ and ‘false’, to
accommodate borderline cases. But this doesn’t solve the problem at
all satisfactorily; for it requires a sharp line to be drawn bet.wet.en
border-line cases and central, true or false, cases. Ye't surely to m::st
that at a given height a man ceases to bt? a borderhne.case }?i'l.dh -
comes definitely tall, no less than to insist thz}t at a given heig ta
man ceases to be not tall and becomes definitely tall, imposes an
ision.
mgiiiz:; recommends that a non—standarfi logic be adopted, b;.llt
his ‘fuzzy logic’ represents a much more radical departure fr;)r;l the
classical. I’ll first briefly sketch the salient formal features o uzz()i'
logic. (For fuller details the reader is referred to .Zadeh‘ 1%75, atr}lle
Gaines’ survey, 1976.) Zadeh’s non-standard logic 18 dev\x;;l on he
basis of a non-standard set theory, ‘fuz?y’ set theory. fereafsven
classical set theory an object either is or is not a membef (;1 adil on
set, in fuzzy set theory membership is a matter of degrei), the eng; °
of membership of an object in a fuzzy set is represented by so(rin Py
number between o and 1, with o denotm.g no membershg)' an ‘;hiCh
membership. (A fuzzy set will thus (f:onsmt otf agirlhg:ei Ze ii,cct:_[ rhich
ng to it in any degree, and two fuzzy sets
ls)a:arlr’i)e gobject:s belan %o them in the same dc?gree.) Now f:tz;ly d:re;
theory can be used to characteri'se,tse(rin:;l;;i::ltli; z 1;;::;1 .
logic; as values of sentence letters, instea . o 1],
one has the indenumerably many values .of the interval [o, ,tions
connectives can be associated with set—theo'retlc' operatio
:‘:‘:: ::ua.l way (e.g. negation with set cc.)mpler.nentatlon, u;nlphr:;t:;rj
with set inclusion, etc.). The upshot is an md.enumerad ‘)1' any
valued logic. The exact character ofl thlstl'?:ic o\;l::a(:;:g):: onzoqmte
risation of the fuzzy set-theoreti ;
Icl:::aclteset of assumptions yields the in'denumerablyFmany;:a!:ei(:
extension of Fukasiewicz’s 3-valued logic (p: 206). uzi)l' fmy-
constructed on the basis of one or another u}denun;:n:i t}fits -
valued logic. There is thus a family of fuzzy logics, ea;: e logie
base logic. The indenumerably many truth-vahi;s 0alues base e
are superseded by denumerably many fuzzy tru ;}‘:aracte’rised o
fuzzy subsets of the set of values of the base logic,
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true, false, not true, very true, not very true, more or less
true, rather true, not very true and not very false. . .
(Zadeh 1975 p. 410)

True is defined as a specified fuzzy subset of the set of values of the
base logic, and the other linguistic truth-values are then defined;
very true, for instance, is true?; if degree of truth 0-8 belongs to true to
degree o7, it belongs to very true to degree 0°49.

What this amounts to, at an intuitive level, is something of the
following kind. A vague predicate is taken to determine, not a classical
set, but a fuzzy set; for example, a person a may be tall to some
degree. If, say, a belongs to degree o-3 to the set of tall people, then
the sentence ‘a is tall” would receive, in the base logic, the value 03
(‘x is tall’ is true to degree n iff x € tall to degree 7). But according to
Zadeh ‘true’ itself is vague, and so it receives analogous treatment;
the degree of truth which ‘p’ has may be quite low, rather high, not
very high. . .etc. The linguistic truth-values of fuzzy logic can be
tl:nought of as corresponding to rather low (‘not very true’), rather
high (‘very true’), not very high (‘more or less true’) degrees of truth
in the base logic. So, to return to the example, if a € tall to degree
03, so that ‘q is tall’ has value 0-3 in the base logic, it will have, say,
the value not very true in fuzzy logic, since its degree of truth is
rather low.

In brief, one could think of fuzzy logic as the result of two stages of
‘fuzzification’: the move from 2-valued to indenumerably many-
valued logic as a result of allowing degrees of membership to sets
denoted by object language predicates, and the move to countably
many fuzzy truth-values as a result of treating the metalinguistic
predicate ‘true’ as itself vague. The term ‘fuzzy logic’ is sometimes
also used of the non-standard base logics; but I havefollowed Zadeh’s
own, more restricted, usage, in which ‘fuzzy logic’ denotes a family
of systems with fuzzy truth-values. And, according to Zadeh, the
second stage of ‘fuzzification’ has radical consequences. Among the
most notable — not to say alarming — are these. It turns out that the
set of'truth-valucs of fuzzy logic is not closed under the operations of
negation, conjunction, disjunction and implication: for example, the
conjunction of two sentences each of which has a linguistic truth-
‘value in that set may not itself have such a value. So fuzzy logic has
fuzzy truth-values. . . imprecise truth-tables. . .and. . . rules of infer-
ence whose validity is approximate rather than exact’ (1975 p. 407).
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Consequently, Zadeh claims, in fuzzy logic such traditional concerns
as axiomatisation, proof procedures, consistency, and completeness
are only ‘peripheral’ (Zadeh and Bellman 1976 p. 64). Fuzzy logic,
in brief, is not just a logic for handling arguments in which vague
terms occur essentially; it is s#self imprecise. It is for this reason that
I said that Zadeh’s proposal is much more radical than anything
previously discussed; for it challenges deeply entrenched ideas about
the characteristic objectives and methods of logic. For the pioneers of
formal logic a large part of the point of formalisation was that only
thus could one hope to have precise canons of valid reasoning. Zadeh
proposes that logic compromise with vagueness.

One is faced, here, with a striking example of strategy 7, a radical
challenge to the traditional conception of the scope and aims of
formal logic. In fact, we have seen that responses to vagueness have
ranged all the way from the most conservative (attempts to exclude
vague sentences altogether from the scope of logic) through the
moderately innovative (proposals for a 3-valued logic of vagueness)
to the most radical (the proposal that logic abandon its aspirations to
precision).

Precision is certainly too central and important a desideratum of
formalisation to be lightly surrendered. And in the present instance
I think one is justified in asking whether the benefits can be ?xpected
to outweigh the costs. Obviously, the adoption of a fuzzy logic Yvould
result in a pretty serious loss in terms of simplicity (Zadeh huns?lf
admits that fuzzy logic is in some ways much less simple even than its
non-standard base logic); and if one recalls that the reason Zadeh
gives for preferring to make logic imprecise rather .than to make
informal arguments precise is that the latter is apt to introduce un-
manageable complexity one is likely to feel even more .doubtful
whether the game is worth the candle. For another thing, it 1§n"t even
clear that fuzzy logic avoids the artificial imposition of precision. In
the base logic, though one isn’t obliged to insist that (say) Jack must
be either definitely tall or definitely not tall, nor that he must be
either definitely tall or definitely not tall or definitely borderline, one
will be obliged to insist that he be tall to degree o7 or tall to 'degrce
08, or. . .etc.; and in the resulting fuzzy logic one will be obliged to
insist that, if ‘Jack is tall’ is true to degree 0-8, it should count as
very true, or only as true but not very true, or. . .€tC. Zadeh proposes
to define true as:

true = 03/0-6+0-5/07 +07/0'8 +09/0°9+1 [



168 Philosophy of logics

Le., as the fuzzy set to which degree of truth o6 belongs to degree
3-3, 07 to degree o-5, 0-8 to degree 07, 09 to degree o-g, and 1 to
d tegr;e I d( 1975 p. ;.1 I); is not this an artificial imposition of precision?
1s hard to avoid the suspicion that Zadeh’s pro i
doubtful benefits, and at excessive cost. programme brings only

Postscript: degrees of truth
] Zadeh’s se‘cond stage of fuzzification ~ the extension of
fuzzy set theory to ‘true’ and “false’ — is based on the idea that truth
1S @ matter of degree, and is reflected in his list of linguistic truth-
valu’es, V\fhere adverbial modifiers such as ‘not very’ and ‘more or
IZCZZ }(:vhllch he f:alls.‘h‘edges’) are attached to ‘true’ and ‘false’. But
Za 1:3 hs‘ v1st of hngmstlc‘ truth-values is extremely odd: for example,
t ’g‘ very true fmd more or less true’ sound acceptable, ‘rather
r::;e, bs.llghtly tru'e » and, for that matter, ‘not very true’ seem to me
f}nguistza;f&;:: Prompts me to look a little more closely at the
‘ l‘i\{nc,mg (tih:: adv,erbial modifiers which do apply to ‘true’ one has
dzg:-eee ia: r:s;z'at. Nolvlv‘ ‘quite’ and ‘very’ apply to predicates of
o ’tz;l]' pheavy e?nvtve ll1icghe Icli::note propertiles which come in degrees
’ ’ veey VE i i

whzre they inc.iicate possession of t;}; t;lri)’p:ret;v};;,l n:zlsl;ge:itv.e.l.)
::1:1 ;sct) :)sli cc‘)nsl‘derable"degree. And Zadeh apparently thinks tha)t,,’
tmthgand ):,v guxte tru,e indicates t?le Possession of a modest degree of
wher;as : Uiter)t' ﬁ’uﬁ the Possession of a high degree of truth. But
e (fa(ilrl ; ta;l (h eavy, .mtel!lgent)’ can be roughly equated with
e anythii 7’1‘( ‘eavy, intelligent)’, ‘quite true’ certainly doesn’t
Ty gt hl e ‘rather true: or ‘fairly true’. For ‘rather’ and
degree,’ P dc; ' ’ir aad\lfert:s ‘Whlcl’l typically r{lodify adjectives of
starring unacceptablep E)Zutic:)nst)lz}le (1 follow lingutans practice of

* rather true

fairly true
somewhat true
* slightly true

* extremely true

*
*

I f 3 : 3

‘ :b szcl:ltl,telqu;te n:ue can be roughly equated with ‘perfectly true’ or

P Why rue’, a’nd (sto far from contrasting with it) ‘very true’.
» When “quite’ (or ‘rather’ or ‘fairly’) is attached to a predicate
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of degree, as in ‘quite (rather, fairly) tall (heavy, intelligent)’ it cannot
be preceded by ‘not’ (‘not quite tall’ is unacceptable); whereas
when it is attached to an absolute predicate, as in ‘quite ready’, it can
(‘not quite ready’). The behaviour of ‘quite’ and ‘very’ with ‘true’,
so far from supporting the hypothesis that ‘true’ is a predicate of
degree, indicates that it is an absolute predicate.

But what about other adverbial modifiers which apply to ‘true’,
such as ‘wholly’, ‘completely’, ‘substantially’, ‘largely’, ‘partially’,
‘more or less’, ‘approximately’, ‘essentially’, ‘not strictly’, ‘not
exactly’... and so forth? I conjecture that it may be possible to
explain such locutions without treating truth as a matter of degree;
roughly, one might expect something along the lines of *‘p’ is wholly
true iff the whole of ‘p’ is true’, ¢‘p’ is partially true iff part of ‘p’ is
true’, ‘‘p’ is approximately true iff ‘approximately p’ is true’. . .etc.
These issues will receive further attention in ch. 11 §3.
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Modal logic

1 Necessary truth

Modal logic is intended to represent arguments involving
essentially the concepts of necessity and possibility. Some preliminary
commeflts about the idea of necessity, therefore, won’t go amiss.
There is a long philosophical tradition of distinguishing between
necessary and contingent truths, The distinction is often explained
along the following lines: a necessary truth is one which could not
be otherwise, a contingent truth one which could; or, the negation of
a necessary truth is impossible or contradictory, the negation of a
contmgent truth possible or consistent; or, anecessary truth is true in
all possible worlds (pp. 188f. below), a contingent truth is true in the
actual but not in all possible worlds. Evidently, such accounts aren’t
fully explanatory, in view of their ‘could (not) be otherwise’, ‘(im)-
possible’, ‘possible world’. So the distinction is sometimes, intro-
duced, rather, by means of examples: in a recent book (Plantinga
1974 p- 1) *7+5 = 12’, ‘If all men are mortal and Socrates is a man
then Socrates is mortal’ and ‘If a thing is red, it is coloured’ art;
offered as examples of necessary truths, and ‘ The average rainfall in
Los Ange-le§ is about 12 inches’ as an example of a contingent truth.
The d.lstmction between necessary and contingent truths is a
@et?ph_)fncal one; it should be distinguished from the epistemological
'dlstmctlon between a priori and a posteriori truths. An g priort tiuth
is one Vf/hich can be known independently of experience, an a
posteriori truth one which cannot. These — the metaphysical :;nd the
eplsterx}ological— are certainly different distinctions. But it is con-
troversial whether they coincide in extension, whether, that is, all and
only necessary truths are @ priori and all and only co;ntingen’t truths
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a posteriori. Opinion on this question has fluctuated: Kant thought
there were contingent a priori truths; the logical positivists insisted
on the coextensiveness of the necessary and the a priori, and the
contingent and the a posteriori; Kripke has recently (1972) urged that
there are, after all, contingent a priori (and necessary a posteriors)
truths. I shan’t enter into this question here, where necessary truth
is the main preoccupation; it will have some relevance when I come,
in ch. 12 §3, to the question of the epistemological status of logic.

Among necessary truths, it is also traditional to distinguish
physically necessary truths (truths which physically could not be
otherwise, the negations of which are physically impossible, true in
all physically possible worlds) and logically necessary truths (truths
which logically could not be otherwise, the negations of which are
logically impossible, true in all logically possible worlds). Sometimes
physical necessity is explained by means of logical necessity, as
logical compatibility with the laws of nature. Or, again, one may
resort to examples: ‘Any two material bodies attract each other with
a force proportional to their mass’ can serve as an example of a
physically necessary truth, ‘If any two material bodies attract each
other with a force proportional to their mass, then any two material
bodies attract each other with a force proportional to their mass’ as an
example of a logically necessary truth. Some philosophers are scepti-
cal about this distinction; see e.g. Kneale 1962a, Molnar 1969, and
cf. Quine, ‘Necessity’, in 1966a. And of course the question whether
there are any physically necessary truths raises important issues in
the philosophy of science. But modal logics were designed, primarily,
with the object of representing logical rather than physical necessity
and possibility, which is why I only mention, and do not answer, the
intriguing questions raised by the idea of physical necessity.

The distinction between logically necessary and logically contin-
gent truths has sometimes been thought to rest, in turn, on that
between anmalytic and synthetic truths. ‘Analytic’ and its opposite
‘synthetic’ have been variously defined: Kant defined an analytic
truth as one the concept of whose predicate is included in the concept
of its subject or — arguably not equivalently ~ as one the negation of
which is contradictory; Frege defined an analytic truth as either a
truth of logic, or a truth reducible to a logical truth by means of
definitions in purely logical terms (thus, logicism is the thesis that the
truths of arithmetic are, in this sense, analytic). More recently,
analytic truths have been characterised as ‘true solely in virtue of
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their meaning’, synthetic truths as ‘true in virtue of facts’; with
truths of logic being thought of as a subclass, true in virtue of the
meaning of the logical constants, of the larger class of truths in
virtue of meaning. (Hintikka 1973 is informative on the history of
‘analytic’. Notice the characteristic shift from Kant’s quasi-psycho-
logical account, in terms of the concepts involved in judgments to more
recent linguistic characterisations in terms of the meanings of the
component words of sentences.)

Analyticity is thought to explain the grounds of necessary truth,
what makes a necessary truth necessarily true. So the necessary/
contingent and analytic/synthetic distinctions are supposed to
coincide, the idea being that an analytic truth, being true solely in
virtue of its meaning, couldn’t be otherwise than true, and so, is
necessary.!

Now Quine is sceptical of the analytic/synthetic distinction;? and

his scepticism is, as we shall see, one of the reasons for his distaste for
modal logic.

The critique of analyticity in ‘Two dogmas’ is directed, primarily,

at the second disjunct of a roughly ‘Fregean’ account of analyticity,
as:

! But words can change their meaning; and if they do, may not
previously analytic sentences become synthetic or false? The supporters
of analyticity might reply that though one and the same sentence may
at one time express an analytic truth, and at another time a synthetic
truth, or perhaps a falsehood, the propesition originally expressed by
the senterice remains analytic though the sentence ceases to express it.
Historical note: Quine didn’t always reject the analytic/synthetic
distinction; in 1947 he used the concept of analyticity, though he
comments in a footnote that Goodman had been urging scepticism
about it. And before ‘ Two dogmas’ appeared Morton White (1950)

had already attacked the analytic/synthetic distinction as an ‘ untenable
dualism’. It was Quine’s attack, however, that proved the most
influential. By 1960a Quine’s scepticism about synonymy was buttressed
by his thesis of the indeterminacy of translation: the thesis that meaning
notions are not just, as he urged earlier, obscure and of doubtful
empirical content, but demonstrably indeterminate. In 1973, however,
though remaining officially sceptical about meaning, Quine offered

his own ersatz conception of analyticity: a statement is analytic, in this
sense, if everyone in the linguistic community learns that it is true by
learning to understand it; notice that this conception is, charac-
teristically, both genetic and social. For the present I shall be concerned
only with Quine’s straightforwardly sceptical views, with the period
between 1951 and 1973; the reader is referred to Haack 1977¢, where

I have argued that his new conception of analyticity is apt to collapse
into the traditional conception of truth-in-virtue-of-meaning.
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A is analytic iff either:
(i) A4 is a logical truth
or o
(ii) A is reducible to a logical truth by substitution of
synonyms for synonyms

It will be convenient to call the class of statements falling under (i)
or (ii) broadly analytic, and those which qualify unde.r (ii) narrowly
analytic; broad analyticity, in this terminology, is logical tx:uth plus
narrow analyticity. The picture Quine rejects is port'rafyed in fig. 5;
his critique is aimed at the concept of narrow analyticity.

i logically)
logically) (logi
(m(:cgfl:z:ar); versus contingent

ie. .

zrrl(:ll;itli}; synthetic
logically narrowly _ Quine’s
true analytic attack

Fig, 5

Specifically, Quine’s strategy is to argue that no satlsfactorytfaxrflz}
nation can be given of the second clause, or of the'c}(:n;epelobeen
synonymy on which it relies. The explanatlons_whllf . av o
offered, he claims, either fail correctly to characterise a the sup[;mth
analytic truths (for instance, Carnap’s a?count of analytlcl:lzy 2:1 e
in all state-descriptions, he argues, applies only to l?glca dru clause
not to narrowly analytic truths which should qualify un ;:under-
(i1)) or else turn out to depend, overtly or covertly, u}r:o: analyticity
standing of some other intensional notion no ?learer t 2; o
itself. If, for example, clause (ii) is explained m terms o1 1 to the
on the basis of definitions, this involves an indircct appea fo ¢
synonymies upon which the deﬁni_tions are b‘asedl;l nc(:)l‘r,n:;gm ;alva
synonymy be explained as substitutability u; a o s such a3
veritate (i.e. without change of truth-valuc), un es: xplanations of
‘Necessarily. ..’ are taken into account. In brief, exp
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analyticity can never break out of an ‘intensional circle’ of concepts
no clearer than what is being explained (see fig. 6).

analyticity

reducibility to logical
truths plus semantic rules
reducibility to logical
truth plus synonymy

reducibility to logical
truth plus definitions

synonymy as substitivity
Fig. 6 In all (including modal) contexts salva veritate

This is not the place for a full-scale discussion of the argument of
“Two dogmas’ (I shall have some more to say about it in ch. 12 §3);
my present object is, rather, to bring out some points which are
especially relevant to Quine’s attitude to modal logic.

First: Quine’s attack, however successful, threatens only narrow
analyticity: logical truths, which qualify as analytic under clause (i),
are unaffected, The distaste Quine feels for the concept of narrow
analyticity does not extend to the concept of logical truth. This will
be relevant to discussion (Pp. 182, 193 below) of whether the necessity
operator in the usual modal logics can be understood as representing
logical truth, or whether it must correspond to a broader conception
of necessity.

Quine characterises a logical truth as ‘a statement which is true and
remains true under all reinterpretations of its components other than
the logical particles’ (1951 pp. 22-3; and cf. 1970 ch. 4). Here, as
elsewhere, Quine is careless of the distinction between the system-
relative idea of the logical truth of a wff of a formal language, and the
extra-systematic idea of the logical truth of a statement of a natural

language. I suggested (pp. 14-15) that the extra-systematic idea of
logical truth amounts, initially, only to a none-too-precise idea of a
statement which is trivially trye. However, if this idea is refined in
the same way that the idea of 2 valid argument as one whose premises

couldn’t be true and its conclusion false is refined by the insight

that an argument is valid if there is no argument of the same form
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with true premises and false conclusion, the result is the i(.iea of zf
statement such that no other statement of the same form is false:
which is very close to Quine’s characterisation..1 .

Second: Quine’s objection to narrow analyticity rests, at bottom;
on the idea that no explanation can be given of it except by means o
other terms from the ‘intensional circle’, and that all such terms are
unclear. This will be relevant to discussion (pp. 189—9?, 1934 .be.low)
of whether, in the interpretation of mod:llsystems, it is realistic to

non-modal explanation of modal terms. .
hog?r:zrt:ough, I shall bi concerned with a syntactical characterisa-

tion of modal logics.

2 Modal systems o
! classical logic

g’:lt:';gt’:n‘:]ics an extensf;n of another if it share§ th.e zocabu;
lary of the first, and has the same theorems and val'lc.l mlerzl(::;—
involving only the shared vocabulary, bu? al'so has add'ltlonlz:., , r\: b
ulary, and additional theorems and/or val}d’ 1f1ferences mvoh' hgis at
vocabulary essentially; an ‘extended logic’ is a system w. flclaSSical
extension of classical logic (ch. 1 §2, ch. 9 §1). Extens13ns ot cl:1 i
logic are often motivated by the belief t}}at the standar senfell and
predicate calculi are, though unobjectionable, less.‘ than.du y e
quate: their theorems are logically true, a}nd their vali d/:.ql:, o
truth-preserving, but there are other log}cal trutlhs ka:h or veue
arguments which involve operations for which they lac

ich they cannot even express.
larl};}ov;:lclogic aydds to the classical vocabxtl)lary; atc};e‘ p:;l;fley :);;t:';t:);:

3 1y ? ¢ ’ r ,

Juthation necessi::ll);e’ :::1‘(11 ‘]:tlri’c't:?y ifnplies’. (Other extended
logics, such as epistemic logic, which adds ‘the ogerator; tI,(. :1:::,, :»:
read ‘x knows that’, and ‘B’, to be read ‘» bel‘xeves thi tc,) feontic
logic, which adds the operators ‘0’, to be read ‘It oug

2-place operator ‘ 3’

St has urged (957 et i, . e s
128:;:110:;:):. h}l{‘z»:, ;Z’;I: to know d;:at ‘ ,I:. ,}:: ai:c:ii: ‘t.th‘e:ehi: i:i ‘:kl?k
:l:::icaﬂlilz :umc; :Itcc:s;:’oz:\ller:z:::? ';‘;c re?ly r:ht;::d:;eéllr:u‘;nk“; :l;at
:::e ;:x::’tli::,l :voh:lt:::l‘nlgf :l:yls:cll:e:he:m,: sick’ i; appropriately to

be represented, formally, as ‘p— 9.
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case that’, and ‘P’, to be read ‘It is permitted that’; and tense logic
(ch. 9 §3) are modelled rather closely on modal logic.)

Historical remarks

"The logic of modal sentences was discussed by Aristotle and
by medieval logicians; in the present century Hugh MacColl (1880,
1906) contributed formal as well as philosophical proposals. But
sustained formal development came in the present century, inthe wake
of Frege’s and Russell’s development of non-modal sentence calculi.
The.ﬁrst axiomatisations of modal sentence logic were given by
Lewis 1918. The extension to modal predicate logic came with
Marcus 1946.

The primary motivation for Lewis’s development of modal
log1c§ was dissatisfaction with the notion — central to the logic of the
B'egryfsschrt_'ft and Principia Mathematica — of material implication.
Since ‘p’ materially implies ‘g’ if either ‘p’ is false or ‘g’ is
true, one has the theorems, the so-called * paradoxes’ of material
implication:

P> (g—~>p)

—p>(~>9)

(2>q) v (g~>p)
iI‘he material implication of classical logic, Lewis held, is quite
1nad.equate to the intuitive notion of implication, which requires,
not just that ‘p’ is not true and ‘q’ false, but that ‘P’ could not be
true and ‘g’ false. So he Proposed that the logic of Principia should

be enriched by a new operator, for strict implication, which could be
defined as necessity of material implication,

A formal sketch

Only one m.odal operator need be added, as a primitive, to the
Yoca’tb}llary.of cla.ssucal logic; with ‘L’ (‘necessarily’) as primitive,
M’ (‘possibly’) is standardly defined as:

and ¢ 3" as:
4 3B=df L(4- B)

Or ‘M’ may be taken as primitive and ‘LA’ defined as ‘ — M~ 4",
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In the usual modal logics the formation rules allow ‘LA’ as a wff
whenever ‘A4’ is a wif; this, of course, allows for iterated modalities,
such as ‘LMp’ or ‘LLp’.

Now there is not one, but a whole range, of modal logics, differing
from each other with respect to the strength of the axioms they admit
to govern the modal operators. I shall sketch some of the better-

known systems, in order of increasing strength.
So-5, one of the weakest modal systems, results from the addition

of the axioms:
1. Lp—>p
and:
2. L(p>q)> Ly~ Lg)
together with the rule:
(R) If A4 is a theorem of sentence calculus, then kg5 LA
The system T results from the strengthening of (R) to:
(RN) If by A4, then Fr LA
(so that FLA not only when 4 is a theorem of sentence calculus (as

with (R)) but also when it is one of the added axioms 1 and 2, etc.;
another contrast with (R) is that (RN) is iterable, so that one gets

FLLA, FLLLA, etc.). )
The system S4 results from T by the addition of the axiom:

3. Lp > LLp
and the system S5 from S4 by the addition of:
4. Mp > LMp
There are other modal systems as well, weaker, stronger and in
between these. The exact character of the quantified modal logic, also,

may differ according to some variations in the presentation of the
underlying predicate calculus. (For fuller details, consult Hughes

and Cresswell 1968.)

Relations between the modal systems '
The proliferation of modal systems immediately raises the
question whether one is obliged to choose between them, whether,

that is, each aims at — and so, at most one succeeds in — capturing
HPL
7
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Just the logical truths/valid inferences involving the notion of neces-
sity, Of whether, perhaps, each aims - and so, all may succeed —at
;z'lpturm'g a sense of ‘necessary’. This, to anticipate an idea I shall
1scuss 1n more detail subsequently (ch. 12 §1), is the question
wh;ther the various modal systems should be regarded as rivals OE
zacr Oﬂ;:r- Lemmon has argued (1959) for a tolerant, pluralistic
fpp oach; each. of the.modal systems, he thinks, can be seen as
ormalising a different idea of necessity: for example, So-5 the idea
of tautolqgousness, S5 the idea of analyticity. Ot}’lers however
(e.g. Cargile 1972) doubt the feasibility of Lemmon’s inter’pretations’
Among those who believe that there is a correct modal logic th<;
stronger systems, S4 and S5, seem to be most often favoured. ,

3 Criticisms of modal logic

there i ﬂc()::)ts go d:eper,‘however., than the dispute about whether
it .b?lti:t modal logic, Or'Wth!l modal logic is the correct one.
e sibility, and even th(.: intelligibility, of the whole enterprise

moda lo.glc has been questioned; Quine, most notably, has long
challe.ngi:d it (.but‘ cf. also e.g. Bergmann’s criticisms in 19,60).
de‘?elllcl)n:e ob_]tf:ctlons are threefold: that the motivation for the
loxic Ere nt of modal systems rested upon a confusion; that modal
formalisatian)jway not needeﬁi for any of the legitimate purposes of
o on,~and t?lat the interpretation of modal logics presents
QSl.lpe,rable difficulties. Underlying these objections, of course, is
: l;;zets (ile.ep-seated scepticism about the concept of analyticity. It is
g ing this background of scepticism about the status of modal
notions that one should see Quine’s objections to modal logics.

Modal logic *was conceived in sin’
‘3’ or ‘strictly implies’, Lewis ar
of Fhe excessive weakness o}) ‘>’ or ‘mat:rigallll;di,n?;slier;?eclt:v? gzlilj:
points out thz_lt ‘materially implies’ is anyway a g;‘ammatically
lurgsrrloizgtreadlng of‘ ‘_T’; forl ‘>’ is a sentence-forming operator
gron = llencfes, Wl:lle materially implies’ is a 2-place predicate.
o :)no ’a ogic was conceived in sin’, the sin of confusing use (as in
2 Lqe v)Via;nc(liidrmi:::.‘izond(as in ‘‘p’ mat'erially implies ‘g’’). It seems
by Rasls b;d eed, succ'urflb to this confusion, helped, no doubt,
o s a dexample; it is also pretty clear, however, that this
Iogic (and. of Bs emeanour need not vitiate the enterprise of modal
g cf. Belnap 1974 for arguments why grammatical deviance
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may be positively desirable in logical innovations). Grammar, as
Quine insists, deplores the reading of ‘-’ as ‘materially implies’;
nevertheless, there is a relation that holds between two sentences
‘p* and ‘¢’ just when p->g, a weak relation which may, in all
grammatical propriety, be referred to as ‘material implication’; and
modal logic formalises another relation that holds between two sen-
tences ‘p’ and ‘q’, a stronger relation which may be referred to as

‘strict implication’.

Modal logic is not needed

Modal logics are, as I explained, extensions of classical logic;
Quine suggests (e.g. in 1960a §41) that such extensions are not
needed. The question arises, of course, ‘needed for what?’. Quine
holds that the aim of formalisation, or, as he puts it, ‘regimentation’
of informal argument is to achieve a precise language ‘adequate for
science’; and for the purposes of science, he believes, modal notions
are not required.

The assumption that the aim of formalisation is a language ‘ade-
quate for science’ may be challenged, even though Quine, I think,
understands ‘science’ pretty broadly, including mathematics as well
as physics, chemistry, biology, psychology and the social sciences,
and commonsense cognitive discourse as well as the official talk of
professional scientists. Certainly some logicians regard it as part of
their job to devise a language adequate, also, to represent argument
in, for example, moral discourse (cf. Smiley 1963) or discourse in
fiction (cf. ch. 5 §4). The claim that modal notions are inessential to
scientific discourse is, again, controversial. It is particularly difficult
to get an undistorted perspective on this issue, because Quine him-
self is - naturally enough —inclined to apply specially stringent
standards when considering claims that scientific discourse requires
the broad conception of necessity which he anyway rejects. In other
words, Quine’s claim that these concepts are not needed, and his
claim that they are empty, inevitably no doubt, interact.

An example: dispositions and the subjunctive conditional

The best way to understand what is at issue here may be, therefore,
to consider in some detail a case where it has been held, but where
Quine denies, that certain locutions are (i) essential to scientific dis-
course and (ii) inexplicable except in modal terms. A family of

locutions which is apparently very deeply entrenched in the language
72
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of science is the idiom of dispositions and its close relation, the sub-
Junctive conditional. To say, for instance, that x is water-soluble, is to
say that if x were placed in water, x would dissolve. The material
conditional of truth-functional sentence calculus is inadequate to
represent the subjunctive conditional, for ‘4 — B’ is true if ‘4’ is
false, while one does not suppose that ‘x is soluble’ or ‘if x were
placed in water, x would dissolve’ need be true just because x has
never been placed in water. Some writers believe that an adequate
formal representation of the subjunctive conditional requires modal
apparatus, specifically, appeal to possibilities. Modal analyses of
subjunctive conditionals have been offered by Stalnaker 1968 and
by D. K. Lewis 1973. Quine, of course, takes a somewhat dim view
of such proposals, just because they use this modal apparatus; but
?1e has also, more relevantly to the present issue, argued that sub-
J'unctive conditionals can be accommodated without it. At one time,
1t seems, Quine admitted that dispositional terms must be part of a
language of science, and offered an extensional analysis of them:
‘x is soluble’, for instance, was explained along the lines of ‘(3y) (x
has an internal structure like y, which has been placed in water and
which dissolved)’. Sometimes, Quine observed, as in the case of
sol}lbility, the relevant structure is known; sometimes, as in the case
?f 1rrit.ability, the reference to an internal structure is no more than a
promissory note’ (see 1960a §46). It has been argued, however, that
thfs account does not allow the surely genuine possibility that all
things of a certain kind should have a given disposition, and yet none
of t%lem should ever have manifested it, as, perhaps, all nuclear power
stations have a disposition to explode in certain circumstances, even
though, thus far, safety precautions have ensured that those circum-
stances have not arisen, so that none have ever exploded (Mellor
1.974). Subsequently, anyway, Quine seems to suggest that disposi-
tional terms do not really belong, after all, to the language of science;
they are essential only while the enterprise of science is uncompleted,
bl.}t can be dropped once the relevant structures are known. One
m:ght'feel that Quine’s attempt to exclude dispositional idioms from
a regimented theoretical language’ would be more convincing had
it not t_;een preceded by an abandoned attempt to include them in an
extensu?nal guise; and one may well feel discomfort with the appeal
to a finished, by contrast with an ongoing, science, for such a dis-

tinction fits especially ill with Quine’s usually pr i
. t
the philosophy of science. Y pragmatic spproach to
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As I have observed, Quine’s conviction that we can do without
modal notions also rests upon his belief that the interpretation of
modal logic is so beset with difficulties that the use of such apparatus
is not really helpful anyway. So it is time to look at these difficulties.

The interpretation of modal logic is fraught with difficulties

These criticisms fall into two groups: the difficulties which
Quine finds in the interpretation of modal sentence logic, and the
additional difficulties which he finds in the interpretation of modal

predicate logic.
In 1953b Quine distinguishes what he calls the ‘three grades of

modal involvement’, viz:

(i) the use of ‘necessary’ as a predicate of sentences. Here
‘L’ would apply to names of, or quoted, sentences, as in
‘L ‘2+2 = 4’; it could be read ‘...is necessarily
true’ and would have a strong analogy to ‘...is true’ in
Tarski’s theory, where is it treated as a predicate of
sentences;

(ii) the use of ‘necessarily’ or ‘it is necessary that’ as a
sentence-forming operator on sentences, as in
‘L(2+2 = 4)°, where ‘L’ is treated as syntactically
analogous to ‘it is true that ...”;

(iii) the use of ‘necessarily’ as an operator both on <.:losed
sentences, as in (ii), and on open sentences, as in
‘L(2+2 = x)’ and its existential generalisation,

‘3x) L(2+2 = x).

Modal sentence logic will require at most the second grade of
modal involvement, whereas modal predicate logic requires the
third. In ‘Three grades’ it is clear that Quine regards (i) and (ii) as,
though by no means unproblematic, at least preferable to (iii); and
this corresponds to his view of modal sentence logic as, though b'y no
means unproblematic, at least preferable to modal predicate logic.

Difficulties in the interpretation of modal sentence logic
In modal sentence logics of the conventional kind, ‘L’ and ‘M’ are

sentence operators, as in grade (ii). However, at least so long as one
sticks with single modal operators, one can always regard, say,
‘L{2+2 = 4)’, as a syntactic variant on ‘L ‘242 = 4, a8 in grade

(0.
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Since he dislikes the notion of analyticity, Quine is less than happy
even.about the use of ‘necessary’ as a sentence predicate. However, he
adrplts the concepts of theoremhood and its semantic counterp;.rt
logical truth, so that the interpretation of ‘LA’ as *‘ A’ is logicall}:
true (a theorem)’ is available to him. But this kind of interpretation
allows for only a fragment of the usual modal sentence logics, since it
leaves the status of iterated modalities in question. It does };owever
sug‘gest an interesting line of thought: that if ‘L4’ were i;lterprete(i
as ‘A’ is a theorem (valid formula) of L’, where L is some formal
theory, the.n ‘LLA’ might be interpreted as *‘ L4 is a theorem of M’
where M is the metalanguage of L. In other words, iterated modai
operators would not be univocal, but each would refer to theorem-
hood or logical truth in one of a hierarchy of theories. Modal logics
al'ong these lines — motivated by the sorts of consideration 'glllst
discussed - have been devised (Priest 1976). The usual modal logjics
however, with their univocally interpreted iterated modal operators’
are not amenable to this kind of approach. ,

Dz_'ﬁicultif’s in the interpretation of modal predicate logict
If'the adjunction of modal operators to sentence logic is dubious, the
::)rc::f of modal operators and quantifiers is, Quine argues, dis-
Quine’s difficulties with quantified modal logic derive, funda-
rr.xentally, from the intersection of his views about quantiﬁer; and his
views about .mc?dality. {\ccording to Quine (ch. 4 §2), since singular
terms are eliminable, it is the quantifiers which carry ontological
commitment; the quantifiers are the basic device by meang of
Wl’llCl:l we talk about things. On the other hand. he takes modal
locu.tlons to be talk, not directly about things, but ’about our ways of
talkmg about things: ‘necessity’, he comments, ‘resides in the wz;y ’w
say t'hmgs, and not in the things we talk about’ (1953b p. 1 )yTe
f:;i; ult .Zrllotheruway, Quine thinks that modality irfsofz; ;734 it i:
1gible at all, is de dicto and not ;¢ - ¢ ible’
are predicates of sentences, not of exiearﬁ;lgz?sctizs:}:i};ng?(‘i‘ ZP:SZSI-}-JIC’
is necess_'fllry’ (grade (1)) is comprehensible, but ‘2 + 2 nec;essaril - 4’
(grade (111)) is not (cf. Plantinga 1974 ch. 1 §2 and ch. 2) Givy —h4:
view of the contrasting roles of quantifiers and modal'o ;rato o thls
main theme of Quine’s criticisms of quantified modal Fl’ogic :ls;’oul;

N .
f‘\ l;:elflul presentation and discussion of these criticisms is to be found
in Fellesdal 1969; there is a reply by Quine in the same volume o
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come as no surprise: when quantifiers and modal operators are
combined, it is hopelessly unclear what we are talking about.

Some of the difficulties show up in the anomalous behaviour of
singular terms in the scope of modal operators. Modal operators, as
Quine puts it, are referentially opaque (or intensional); substitutivity
(Leibniz’s law) fails in modal contexts, that is to say: within the scope
of a modal operator, substituting one singular term for another which
denotes the very same object can change the truth-value of the
resulting sentence; so singular terms within the scope of the modal
operator are not purely referential, do not serve, that is, solely to pick
out their referents. (In point of referential opacity, Quine argues,
modal operators are like quotation marks or epistemic operators.)

For example (Quine 1943, 1947, 1953b):
g = the number of the planets
is true, yet substitution on the basis of this identity into the true
sentence:
L9 >1)
yields the presumably false sentence:

L (the number of the planets > 7)

Since, however, Quine allows no very fundamental significance to
singular terms, which, after all, he thinks can and should be elimi-
nated, the core of his objection lies in the anomalous behaviour of
quantifiers and bound variables within the scope of modal operators.

In non-modal predicate calculus:

(3x) (= > 7)
follows by existential generalisation from:

9>7

and in modal predicate calculus, analogously,
@x)L(x > 7)

follows from:
L({x>7%)

But Quine cannot accept that there is something which is necessarily
greater than 7 (‘(3x) L (x > 7)’); the ‘something’, he argues, cannot
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be the number g, for that is the number of the planets, and the num-
ber of the planets isn’t necessarily, but only contingently, greater
than 7. Being necessarily greater than 7, Quine urges, can’t be a
property of a number; it is only that that a number is greater than 7
necessarily follows if it is specified in certain ways (e.g. as the
number 9, or as the sum of 5 and 4) but not if it is specified in certain
other ways (e.g. as the number of the planets). If modal predicate
calculus requires one to accept that the number g has the property of
being necessarily greater than 7, it is committed to essentialism, the
thesis that things have some of their properties necessarily, or
essentially. But essentialism, according to Quine, is a ‘metaphysical
jungle’ (1953b p. 174), to which the only appropriate response is
‘puzzlement’ (1960a p. 19g).

The difficulties thus far discussed, Quine allows, could be avoided
if one was prepared to place sufficiently stringent restrictions on the
universe of discourse, specifically, to admit only objects such that
any two conditions specifying them are necessarily equivalent, i.e.:

COIEY=y=x&») Gy =y =)~
L(y) (Fy = Gyy

Condition C restores substitutivity; i.e., given C:
(*) (9) (= = y & Fx) > Fy)

However Quine points out (1953b pp. 155-6) that substitutivity,
together with the presumably true:

L(x = x)
yields the consequence that:
@) ) (x =y > L(x = y))

that is, that all identities are necessary. And this, Quine thinks, is
doubtful. (It has, for example, been held by some proponents of the
physicalist theory that the identity they claim between the mind and

! Quine points out (1953a Pp. 152~3, contra Church 1943) that restricting
the universe of discourse to intensional objects, e.g. numerical concepts
rather than numbers, wouldn’t be sufficient to restore substitutivity.
For if a is such an intensional object, and p a sentence which is true
but not necessarily true, then:

a=(x)(p&x = a)
But this identity is not analytic, and its two sides are not inter-
changeable in modal contexts salva veritate.
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the brain is contingent, not necessary; it is like,‘ for instance, the
identity between lightning and electrical discharges in the aFmos.phere.
Such contingent identities, they assume, are commonplz}ce in sc1enc'e.)
This is rather closely related to the first problem (‘ilscuss.ed, with
‘L (... = %)’ replacing ‘L (... > 7)’. Indeed, the ' Mormng Stal:
paradox’ is another well-known version of the orlgl.nal prol?l;m.
necessarily (presumably) the Morning S'tar = the .M_ornmg Star; but,
though the Morning Star = the Evening Star, it is not necessary,
but contingent, that the Morning Star = the Evening Star.

The further consequences of imposing cor.ldition C, anyway, a're,
Quine argues, even worse: modal distinctions collapse, for with

condition C one can prove that:

p—>Lp
which, in view of the axiom ‘Lp —>p’ means that Lp = p, so that

A ant.! '

LScistI}‘f:l le;czlltegy of Quine’s critique is this: adjunct}on of modal
operators leads to anomalous behaviour on the part of singular terms
and bound variables; these difficulties may be avoided by a restriction
on the universe of discourse, but at the cost of the collapse of modal
distinctions. The collapse of modal distinctions could not, o.f CO}lllrSe,
be tolerated by the supporters of modal_ logic; the question is, t‘ ere-
fore, whether they can avoid or explain what Quine sees ‘ai \ mis-
behaviour’ on the part of singular terms afld bound varia les in
modal contexts. In one way or another, the.lr responses consllst, as
one would expect, in claiming that what Quine takes to -lf)ie ja sem(ic;rl
perhaps doubtfully intelligible) consequences of qua.ntltae mde !
logic are, in fact, when properly understood, true. Ff)r instance, ere
modalities and essentialism are defended (e.g. Plantinga 1974) an 61
is argued that all identities are, indeed, necessary (Marcus 1962,
KrIlpckaen’xtg’{:CZI.( at all the replies which have b(.:en made to Qu1;11e’s
criticisms, but will confine myself toa couPle which serve quite we tso
illustrate what is at issue. Several writers (e.g. . Srr'lu'llye}n xgs i
Fitch 1949) argue that the apparent failure of substitutivity t1)n mot }?
contexts can be shown, once one takes adequate care about the

F be
 let p be any true sentence, and let
l ‘:h;z ;rim:’e:;gogbe ‘: = x’; then from C it follows that

L) (p &y = x = y = x), whence, in particular,
Lp&x=x=x = x), and so Lp.
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distinction between names and descriptions, to be merely apparent.
Smullyan argues thus:

9 = the number of the planets

is not a straightforward identity statement of which the two terms are
bona fide names, but, rather, has the form:

9 = (x) Fx
And the sentence
L (the number of the planets > 7)

which Quine takes to be straightforwardly false, is ambiguous;
depending on the scope (p. 65) given to the definite description it
can be understood either as:

The number of the planets is necessarily > 7
or as
It is necessary that the number of the planets is > 7.

Of these, Smullyan argues, the first follows from ‘L (9 > 7)’ and
‘9 = the number of the planets’, but that is all right, because it’s
true; while the second is false, but that’s also all right, because it
doesn’t follow.

Smullyan’s distinction blocks Quine’s original argument in quite a
neat way. However, his solution requires one to accept the truth of
‘The number of the planets is necessarily greater than 7’ which has,
when the definite description is eliminated, the form:

(3x) ((») (¥ numbers the planets = x = y) & L (x > 7))

But Quine, no doubt, would object to this, where a quantifier (the
initial ‘(3x)’) binds a variable (the ‘x’ in ‘x > 7’) inside a modal
context; this after all is just his example of the misbehaviour of
b01{nd variables in modal contexts. Smullyan’s solution would be, in
Quine’s eyes, unacceptably essentialist.

Max.'cus, however, denies (1962) that there is really anomalous
b?hav109r on the part of the quantifiers in modal contexts. Quine’s
‘dlfﬁcult}es spring from his reading the quantifier objectually, as
There is at least one object, x, such that x is necessarily greater than
7’, and then asking what this object could be. Marcus proposes,
m‘stea-d, t?lat the quantifier be read substitutionally, as ‘Some sub-
stitution instance of ‘L (x > 7)’ is true’; and this, she argues, is
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straightforwardly true, since ‘L(g > 7)’, for example, is a true
substitution instance.

But Quine, of course, rejects the substitutional interpretation of the
quantifiers. Furthermore, he assimilates proper names to contex-
tually eliminable definite descriptions. So Quine’s attitudes to quanti-
fiers and singular terms are such that (i) they blur the distinction on
which Smullyan’s response depends and (ii) they assume a priority of
quantifiers over singular terms which is directly opposed to Marcus’
substitutional interpretation of quantification. The debate runs true
to form: Quine’s criticisms are answered by rejection of the premises
on which they rest. Quine thinks quantifiers talk about things;
according to the substitutional interpretation, quantifiers talk about
talk about things. Quine thinks that modality is talk about talk about
things; according to essentialism, modality is talk about things.

Quine’s views about quantification and necessity aren’t sacrosanct,
of course — indeed, I have already expressed some reservations about
them. But this doesn’t make the tendency for the debate between
Quine and the defenders of modal logic to degenerate into assertion
and counter-assertion less disagreeable, especially in view of the fact
that rival views about names, for instance, are apt to be defended by
appeal to ‘essentialist’ intuitions (e.g. Kripke 1972, Plantinga 1974).
What prospects are there for a more independent resolution?

4 Semantics for modal logics
Quine’s criticisms of modal logic are to the effect, not that it is

not formally feasible, but that its interpretationinvolvesserious philoso-
phical difficulties. These criticisms should be seen in the light of the
fact that modal logic was initially developed syntactically, by the
introduction of new modal vocabulary, formation rules and axioms;
and that for a long time after its syntactic development no semantics
was available. However, after the publication, in the 1940s and 1950s,
of Quine’s critique, a formal semantics was developed for modal logic
(Kanger 19573, b; Kripke 1963; Hintikka 196g); that is to say, a
formal model was devised — comparable to the truth-table semantics
for non-modal sentence logic, for instance. And it has, understand-
ably enough, been thought by some that this settles the question of
the interpretability of modal logic, and shows Quine’s fears to have
been unnecessary. It turns out, as we shall see, that this is very far

from obvious.
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Formal semantics — a sketch

A model structure is an ordered triple (G, K, R), where K
is a set of which G is a member and on which R is a relation; for T, R
is to be a reflexive relation, for Sg4, reflexive and transitive, for S 5,
reflexive, transitive and symmetrical. A quantified model structure is
an ordered pair of which the first member is a model structure as
already described, and the second a function W(w), assigning to each
w in K a set of individuals. Conditions are specified for the valuation
of formulae in each member w of K; and then this set-theoretical
construction provides a definition of ‘valid formula’ for each of the
systems treated : a formula 4 is valid in the system S iff the valuation
of 4 is true for all w in K in the quantified model structure.

Thus far, a set-theoretical construction has been supplied in terms
of which validity can be defined and the consistency of the modal
systems established. More is needed, however, to establish that these
systems, besides being formally feasible, have a plausible claim to
represent modal reasoning, reasoning in which the notions of necessity
and possibility play an essential role. Intuitively, Kripke suggests,
one could think of K as a set of possible worlds w,...w,, of G as the
actual world, of R as the relation of accessibility, which holds between
w; and w, when w, is possible relative to w,, and of W(w;) as the set of
individuals existing in the possible world w,. On this understanding,
the formal semantics tell one that, for instance, ‘LA’ is true just in
case ‘A’ is true in all possible worlds, and ‘M4’ just in case ‘4’ is
true in some possible world, so that one may with some plausibility
take ‘L’ as corresponding to ‘necessarily’ and ‘M’ to ‘possibly’.

‘Pure’ and ‘depraved’ semantics

I distinguished (ch. 3 §2) four aspects relevant to one’s
understanding of ordinary, non-modal sentence logic; the distinction
applies, equally, to modal logic. One has:

) (i) (i) (iv)
syntax of informal formal informal
the formal  readings semantics account of
language of (i) for (i) (iii)

(‘pure (‘depraved

semantics’)  semantics’)

In the case of the sentence calculus, the formal semantics (iii) supplies
a mathematical construction in which one of ¢, f is assigned to wffs of
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the calculus, and in terms of which (semantic) validity is defined and
consistency and completeness results proved. For all the formal
semantics tells one, however, the calculus could be a notation repre-
senting electrical circuits, with ‘¢’ standing for ‘on’ and ‘f’ for ‘off’.
(Indeed (ch. 1 §2) interpretations of this kind, of 2- and of many-
valued calculi, are both feasible and useful.) But the claim of the
calculus to be a sentence logic, to represent arguments the validity of
which depends upon their molecular sentential structure, depends
upon one’s understanding the formal semantics in such a way that
‘#” represents truth and ‘f’ falsehood; it depends, in other words, on
the informal account of the formal semantics — level (iv).

The questions I want to raise now concern the status of depraved
semantics. First, do we need it? Well, I have already urged that the
pure semantics, by itself, is not sufficient; to just.ify the cla}im of a
formal system to be a modal logic (sentence logic) some intuitive
account of the formal semantics, connecting that set-theoretical
construction with the ideas of necessity and possibility (truth a.nd
falsity) seems essential. In urging this view, I am, of course, opposing
a purely formalist conception, according to which logic consists of
sheer uninterpreted formalism (but contrast Ct{r.ry 1951; tl'lere is a.lso
some pertinent discussion, couched in less familiar terms, 1{1 Derrida
1973). Second, how seriously must we take depra\.fed s.e.mantlcs? It Pas
been suggested that it is appropriate toregard the intuitive explana.tlo.n
given of the formal semantics as a picture or metaphor, a heurls.tlc
device to make the pure semantics  little more palatable. But I think
we need to take the intuitive account somewhat more serl?usly t!lan
this, to regard the explanation of possible worlds and their posm.ble
inhabitants as aspiring to literal truth (to be the. ‘s?ber metaphysical
truth’ in Plantinga’s memorable phrase). This is cle,ar frc:m th’e
non-modal case; the explanation of ‘#’ and ‘f’ as ‘true 'and false’,
after all, is scarcely to be dismissed as merely metapho'rlcal.. .

A third methodological question which arises at this point is, I
fear, as difficult as it is important. Perhaps the best way to mtrod}me
it is by means of D. K. Lewis’ criticisms of explanatlions of possible
worlds in terms of consistency. Such accounts, LCV.VIS argues (1?73
ch. 4) are apt to be objectionably circu{ar. Suppose. it is said th?t';v i'a
possible world only if there is a consistent de:?,crq.?tlon of w; if this
means, only if there is a description of'w which is posu{;ly true, it
fails to explain ‘possible’ in a suitably independent fa:e,hnon. Lewis
claims, furthermore, that his own realist account of possible worlds is
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explanatory, non-circular; indeed, he proposes to use it as a test of
disputed modal principles, such as the S4 principle. Critics, however,
have urged that Lewis’ account is no more successful, on this score,
than the alternative he criticises (Richards 1975, Haack 1977a).

But, as I now see it, there is a deeper question to be asked: is one
entitled to require, as Lewis does, that the intuitive account with
which one is supplied at the level of depraved semantics give a non-
circular, explanatory informal account of the formal semantics?
What is being required, I think, is that the depraved semantics be
given in terms which are, so to speak, epistemologically independent
of the readings of the modal operators, that one should be able to
tell whether there is a possible world in which A independently of one’s
beliefs about whether possibly A. But is this feasible? One’s suspicions
may be aroused, initially, by the fact that Lewis’ account, like its
rivals, seems to fail the epistemological requirement. They may be to
some degree confirmed by the following considerations. The syntac-
tical operators of a formal logical system are given both natural
language readings and a formal semantics, which then has, in turn,
to be ‘interpreted’. At this stage, I take it, further formal interpre-
tation would only postpane the issue; one needs, as I argued above,
an informal account. But now either the informal account (DIl call it
the ‘patter’) will be closely related to the natural language readings
of the system’s operators, or not. If not, one is likely to regard the
patter as somewhat inappropriate (consider the suggestion that w is a
possible world just in case it is a country in the southern hemisphere,
for instance; then why should ‘L’, i.e. ‘true in all possible worlds’,
be read ‘necessarily’?). But if the patter is close to the readings, it is
apt to violate the requirement of epistemological independence. It is
too much to ask that neither ‘necessary’ nor possible’ nor any
equivalents thereof appear in the patter; explanations of meaning
must end somewhere. This isn’t to say, of course, that there is no
point in giving patter which elaborates on the original readings; one
can after all be helped to understand something by being told the
same thing another way. ‘

Approaches to possible worlds

It is notable that even among those who take possible worlds
seriously there is disagreement about what kinds of thing possible
worlds are. At least three approaches can be distinguished:

Modal logic 191

(i) the linguistic approach, which construes talk about
possible worlds as talk about maximally consistent sets of
sentences (e.g. Hintikka 1969g), and in which consistency
might be understood either syntactically or semantically

(ii) the conceptualist approach, which construes talk about
possible worlds as talk about ways in which we could
conceive the world to be different (see Kripke 1972)

(iii) the realist approach, which takes talk about possible
worlds at its face value, as talk of real, abstract entities
wholly independent of our language or thought (see
D. K. Lewis 1973 ch. 4).1

Appranhes to possible individuals: transworld identity
However possible worlds are construed, some account needs
to be given of when individuals in different possible worlds are to
count as the same; for the truth-conditions of such sentences as:

(3x) M (Fx)  (‘there is an x which is possibly F”)
or:

M(Fa) (‘a is possibly F”)

will go ‘in the actual world there is an individual which in .some
possible world is F” and ‘in some possible world a is F ’, res.pec'tl.vely,
and thus seem to require that one be able to identify an individual
as the same in different possible worlds. Consider, for example, a
sentence like ‘Socrates might have been a carpenter’; its trui.:h-
conditions would be given as ‘There is a possible wo.rld.ir.1 Whl(.:h
Socrates is a carpenter’. But what determines what individual in
another possible world is Socrates? Suppose, f9r example, that in
w, there are two possible individuals, one just llkc.Socr.ates but for
being a cobbler instead of a philosopher, t}.le other just l{ke Socrates
but for being a carpenter instead of a philosopher; which is to be
identified with the actual Socrates? (see Chisholm 1967).

Now the problem of transworld identit?' has proved notably
intractable, and there remains considerable disagreement about how
it is best tackled. The alternatives seem to be:

(1) Certain of the properties of an individual are re'gar.ded as
essential to its being that individual, and the criterion for
i uite strongly analogous to formalist,
l ,Ilr?t:i‘tiilf:i:etn:n?g:x:;t? v?::'s(,l in the px}‘xgilz'sophy of mathematics, about
the status of numbers.
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an individual in another possible world being the same
individual is that it possess those properties. (This is the
‘net” model of ch. 5 §2.)

(2) The burden of the problem is shifted off predicates and
on to names. Thus, Kripke denies that the proper names of
individuals are equivalent in sense to any set of descriptions
of their denotata, and bypasses the question, how much of
such a set of descriptions an individual in another possible
world would have to satisfy to be identical with, say,
Socrates, in this world. Proper names are rigid designators,
denoting the same individual in all possible worlds; the
correct answer to the question which individual in
another possible world is Socrates, is, simply, ‘Socrates’,
that individual. (This is the ‘harpoon’ model.)

(3) The terms of the original difficulty are rejected. It is
denied that it is necessary, in order for it to make sense to
say that individuals in different worlds are one and the
same, that criteria be supplied by means of which one
could pick out which individual in another world is the
same as a given individual in this world. The requirement
that ‘criteria of identity’ be given is, according to
proponents of such an approach (e.g. Plantinga 1974
ch. 6), both impossibly and undesirably demanding
(cf. ch. 4 §2). After all, Plantinga observes, it makes
sense to say that Georg Cantor was once a precocious
baby, even though we may be entirely unable to ‘locate’
or ‘pick out’ that baby, or specify what properties an
individual must have to be the infant Cantor.

(4) Others reject the terms of the original problem, not because
they consider the requirement that criteria of identity be
given if it is to be meaningful to identify individuals
across possible worlds to be too stringent, but because they
deny that the same individual can exist in different possible
worlds, so that the problem doesn’t arise. Leibniz, the
originator of the possible-worlds metaphysic, thought that
each individual exists in only one possible world.

D. K. Lewis 1968 adopts this line, but elaborates it with
what he calls ‘counterpart theory’. Each individual,
according to this theory, exists in just one possible world,
but has counterparts in other possible worlds (not
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necessarily in all other possible worlds, and perhaps more
than one in some possible worlds); and the truth of
assertions such as ‘Socrates might have been a carpenter’
now depends, not upon whether there is a possible world
in which Socrates is a carpenter, but upon whether there
is a possible world in which a counterpart of Socrates is a
carpenter.

Quine’s doubts confirmed?

Quine’s doubts about modal logic antedate the devel?pmfent
of possible-worlds semantics; Quine, however, clearly 'doesn t think
that that development justifies confidence about the phllqsophlcal, as
opposed to the purely formal, feasibility of modal loglcf (see ?'gi
Quine 1976). I shall suggest, in what follows,.that the phllOSOpthE.l
problems raised by the metaphysics of possible worlds and their
possible inhabitants turn out to illuminate, and to ‘some extent to
confirm, Quine’s earlier doubts (and that re§ervatlof1s ’abou't .the
views of modality and quantification on which Quine’s original
criticisms rested can be to some extent bypassed). .

(i) First, Quine had suggested that if .mod.ah.ty were — as :e
urges — understood as essentially a metalmg.mstlc concept, the
standard modal systems would not be aPproprlate. M.ontague 1963
investigates in detail the restrictions whlch. would b:e {mposed :)ly af
syntactical treatment of modality, concluding that .v1rtu?.lly all o
modal logic, even the weak system S1, must be sacx:lﬁced (P' 294).
This means, furthermore, that the prospects for interpreting t}.1e
conventional modal systems by understanding poss1blef worlds in
syntactic style, as suggested in the first approach to possible worlds,
ariif)ogre.cond, Quine doubted whether an account could be given of
modal locutions which did not, eventually, turn out to require a,n
understanding of just the ideas it pur;zorted to expla‘lfl. Qu.mes;
refusal to be content with an explanation in terms of. the mte;l?%)‘na
circle’ (analyticity — synonymy — definition — semantic rule) o w:
dogmas’ can, I think, be seen as rather strong!y an'alogous to a
insistence on the requirement of epistemological mdePendence,
discussed above. The only account of possible. worlds which shosz
much promise of meeting this require'ment is a pure!y ;yntaf:tlc
linguistic account, such that w is a pos:slble ’“.rorld only if t erells‘ :
consistent description of it, where ‘consistent " 1s understood purely 1
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syntactic terms, as ‘no formula of the form ‘4 & — A4’ is derivable’.
But such an account - as I observed under (i) above —leads to a
conception of necessity weaker than that formalised by the usual
modal systems. (The fact that Quine’s scepticism about analyticity
doesn’t extent to logical truth is pertinent here.) The rival accounts
of possible worlds seem all to be apt to violate the independence
requirement: the semantic linguistic approach because ‘ consistent’ is
explained as ‘possibly true’; the realist because (since, despite Lewis’
habit of speaking of other possible worlds as if they were like distant
places, Australia or Mars, we can’t visit other possible worlds, nor
have we, to borrow a phrase of Kaplan’s, a Jules-Verne-o-scope
through which to inspect them) it gives no test of which worlds are
possible; the conceptualist because someone who claims to be able to
imagine a world in which 4 is apt to be told he has wrongly des-
cribed what he imagines if 4 is inconsistent. However, I suspect that
the requirement of epistemological independence may be unaccept-
ably stringent; and if so, those critics of Quine (e.g. Grice and Straw-
son 1956) who commented that, in ‘Two dogmas’, he has asked for
the impossible and complained when it wasn’t forthcoming, are, in
some measure, vindicated.

(iii) Third, Quine found it hopelessly obscure what it was that
quantified modal logics quantify over. Now the problems about the
transworld identity of possible individuals can reasonably be seen, I
think, as confirming some of Quine’s suspicions on this score. For
of the ‘solutions’ sketched above, (4) amounts rather to giving up the
problem than to solving it, (3) depends upon the rejection of the
requirement that one quantify only over items for which one can give
adequate identity conditions, (2) depends on a distinction between
names and descriptions which Quine rejects, and (1) seems to
require a form of essentialism — essentialism not about kinds of
thing, but about individuals (cf. Parsons 1969). If, that is, one
accepts Quine’s views about quantification then the problem of trans-
world identity of individuals is soluble only at the cost of (individual)
essentialism. Of course, this leaves one with the options of rejecting
Quine’s views about quantification or accepting essentialism, besides

the option Quine recommends, of abandoning the enterprise of
modal logic.
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5 Prospects

I should say, to make it quite clear that the following remarks
should not be taken in the spirit of a Strawsonian critique of the
inadequacies of formal languages to the subtleties of English, that
formalisation, inevitably, involves a certain amount of simplification;
it is a legitimate aim of modal logics to aspire to represent what is
vital to reasoning about possibility and necessity while ignoring
inessential features of modal discourse in ordinary language. How-
ever, in view of the metaphysical burden that conventional modal
logics carry, there may be profit, I think, in a fresh look at the infor-
mal argument that they are intended to formalise. _

There are many features of modal discourse in English to which
these modal logics are quite insensitive. For example, ‘possible’
takes modifiers, as: It is perfectly (quite, entirely, distinctly, remotely,
just, barely, ...) possible that...; it is a distinct (remote, r'eal, o )
possibility that... Some of these locutions suggest a link w1t1:
‘probably’ or ‘likely’ (e.g. ‘It is just possible that I sl}all be late
seems close in meaning to ‘It is possible, but highly unlikely, tha.t I
shall be late’). ‘Necessary’ doesn’t take the same modifiers — Wth.h
may of itself occasion some doubts about ‘Mp = —L-p’ - but' it
can be qualified in other ways, as: It is absolutely necessary (quite
essential...) to... .

These features may turn out to be logically significant. But I feel
more discomfort about logicians’ disregard for some other features.) of
English! modal discourse, which seem to have quite a strong prima
facie claim to logical relevance. In English onePeeds to pay attention
both (i) to the tense of a modal operator and (ii) to the tense and the
mood of the verb in the contained sentence. The convent19nal modal
logics are wholly insensitive to both tense and mood; yet it seems to

make a difference whether one reads:
M (3x) (Fx)

for example, as:
It is possible that there is an F (There may be an F)

or as:
It is possible that there should be an F (There might be
(have been) an F)
1 It would be a pertinent question whether they are shared by other
languages.
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or whether one reads:

M (Fa)
as:

It is possible that a is F (a may be F )
or as:

It is possible that @ should be F (a might be (have been)
F).

Or, again, consider the difference between:
It is possible that he has had an accident
said when the visitor is late and has not yet arrived, and:
It was possible that he should have had an accident

when the visitor has arrived late, and the delay is known to have been

due to a traffic jam; or, the significance of the tense of the modal
operator in:

that the government would save the pound
for the government to save the pound
but it failed to act in time.

It was possible{

It is notorious that philosophers find themselves unable to agree
on the truth-values of formulae of modal logic, especially on those
involving iterated modal operators. This is scarcely surprising in view
of the fact that, without paying attention to considerations of tense
and mood, one has difficulty in understanding even modal statements
with single modal operators. So I conjecture that it might prove
profitable for logicians to try to devise modal systems which build
upon an underlying apparatus in which tense and mood can be repre-
sented. Obviously, however, there would be dangers in attempting
to build on the tense logics presently available — for those systems
are themselves constructed by analogy with the conventional modal
logics, the inadequacies of which prompted this suggestion in the
first place. And more will be needed than merely formal ingenuity,
even in combination with sensibility to those complexities of un-
formalised modal discourse which seem to be inferentially relevant;
for instance, the interplay between modality and tense may well
raise metaphysical questions about determinism. But then, it is just
this kind of interdependence between formalism, informal argument,
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and philosophical argument, that makes the philosophy of logic
interesting.

6 Implication again: a postscript on ‘relevance logic’

The ‘ paradoxes’ of strict implication .

An important motivation for the deve_lopr'nent of r.nodal logic
was, as we saw, to introduce a stronger impl{cat.lon felaFlon, and sc;
deflect the impact of the ‘paradoxes’ of material 1mp11cat1?n,.And., 0
course, strict implication is, indeed, stronger ‘than material 1mp11c;1-
tion (since 4 3 B = L (4 B)); whether it _altogether meets the
need for which it was introduced, however, remains con.troversml. P;or
strict implication has ‘paradoxes’ of its own, since In the regular

modal systems one has the theorems:

Lp—~(q 39)
L-p—~>(p 39

i.e. a necessary proposition is strictly im[.ﬂied .by any prop%l:;:ir—l
whatever, and an impossible proposition sfnctly implies any prop -
tion whatever. It isn’t hard to see how this happens: fofb’imetlfrtqt)l:e
sition strictly implies another just in case it is impossi .? ) ?s e
first be true and the second false; and so, in .P"""“:lllar » 11 dbe
possible that the first be true, or if it is impossible that the secon
false, ..
;fewis himself held that these consequences, however surpl?;:::lgé
must be accepted as true. (In this, he is followe:d lt?l,l :.g- ropriate
1945-6, Popper 1947, Bennett 1954, He thought 1t St sPPOPTE 7
to identify strict implication as the formal coun'tefpart}‘: S osed. is
idea of ‘implication’ or ‘entailment’. For entailment, he proposed,

" the converse of deducibility (4 entails B iff there is a valid deduction

of B from A); and the paradoxes’ are truths about entallr(:;t:lctl::il:;
there is, he argued, a valid deduction of.any nccessla?;on from an
from an arbitrary premise, and of an arbitrary conc l;'ollows:
impossible premise; for example, in the latter case, as

(1) p & —p  [impossible premise]

(2) p from (1)
(3)pvg  from(2)
(4) -2 from (1)

(5) g from (3) and (4) [arbitrary conclusion]
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('I"hls argument is, of course, valid in the standard sentence logic. You
will recall that it is just because, in standard logical systems a.ny:chin
.follows from a contradiction, that consistency is of such c’)verriding
importance.) Lewis’ challenge to critics of strict implication is to sag
what step of this argument, and its twin for the other ‘parad ’y
could possibly be rejected. P
cher writers, however, find the ‘paradoxes’ of strict implication
quite as shocking as Lewis thought the ‘paradoxes’ of material
1m¥)11ca§10n. It has been said that they are ‘so utterly devoid of
rationality [as to be] a reductio ad absurdum of any view which involves
them’ (Nelson 1933 p. 271), that they are ‘outrageous’ (Duncan-
Jones 1935 p. 78). These writers won’t allow that strict im lication
fldequately represents the intuitive idea of entailment Nelp;on for
fnstal}ce, argues that what is required for A4 to entail B is. not 'ust,that
it be impossible for 4 to be true and B false, but also that ihere be
some ‘cor.lnection of meanings’ between 4 and B.! However, the
glﬂiculty is to sp?cify just when there 45 a ‘connection of meani,ngs'
fetfeel'l ’pfoposm:)ns, and to justify the rejection of whatever step(s)
of Lewis’ proofs’ of the paradoxes of strict implication are held to
:(l;)htedthls requiremfent. A further problem is that manoeuvres
angp:; ! ;oel;llci):k Lew1?’ proofs may ramify in perhaps unanticipated
e un p g ways; some C.l‘lthS, for example, found themselves
o hg: to }:ieny the transitivity of entailment. Not surprisingly,
gonne;:i,olr: ozflsnll):en. doubted (e.g. Suppes 1957) whether the idea of
of ane promsatt ::utlg, or, more .generally, the idea of the relevance
Relons, DroPoSI 0 another,.ls amenable to formal treatment.
gicians, however, think otherwise.

Relevance logic
e As with .mo,dal logic, there is not just one, but a whole range
implitia c::r.amc,e logics’. I shall concentrate on R, the system of ‘relevant
1on" proposed by Anderson and Belna
pro ; p (1962a, b, 1 d
Entt};?lcomlzlnatlon of R with the modal system S4togivea s’;?sit)mil:)f
iment (Anderson and Belnap 1975); cf. Smiley 1959 for an
es;;\e;:ially clear and helpful account of the alternatives
converersox; a;d Be:ln.a‘p agree that entailment is, as Lewis held, the
se of deducibility; they urge, however, that the stan;iard

1 I .

I ::); x.l;e of ll:no:leo ;lgmlt:n hlst?rl?ial significance that Lewis himself made
proposa es similar to N ’s i

attacking Russell’s notion of implica(:ione.hon " i an early paper (1912)
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conception of deducibility, because it ignores considerations of
relevance, is defective. Relevance logicians urge that their conception
of deducibility, and not the ‘official’ notion of classical logicians, is
the one that one’s intuitive, uncorrupted sense of what it is for an

argument to be valid requires:

A mathematician writes a paper on Banach spaces, and. ..
concludes with a conjecture. As a footnote to the
conjecture, he writes: In addition to its intrinsic interest,
this conjecture has connections with other parts of
mathematics which might not immediately occur to the
reader. For example, if the conjecture is true, then the
first order functional calculus is complete; whereas if it is
false, then it implies that Fermat’s last conjecture is
correct. . . .the editor counters. ... ..in spite of what
most logicians say about us, the standards maintained by
this journal require that the antecedent of an “if. . .then-"
statement must be relevant to the conclusion drawn.’

.. .the fancy that relevance is irrelevant to validity strikes
us as ludicrous, and we therefore make an attempt 1o
explicate the notion of relevance of A to B. (Anderson and

Belnap 1975 pp- 17-18, final italics mine)

B is deducible from A, by their standards, only if the derivation of B
genuinely uses, and does not simply take a detour via A. The idea of a
premise really being used, of course, stands in need of explanation.
But it’s easy enough to give examples of the kind of argument that
Anderson and Belnap would describe as ‘proving B under the
assumption A’ but not ‘proving B from the assumption A’; for
instance, in a system with ‘p > p’ as an axiom:

(1) ¢ assumption

2)p—=>p axiom ‘
(3) ¢>(p—>p) (from (1) and (2), by the deduction
theorem: if A + B then b A > B)

So what Anderson and Belnap propose is, first, to put appropriate
restrictions on deducibility, such that B is deducible from 4 only if
A is used in the derivation of B; these restrictions are economically
summarised by Fogelin as ‘the Rule of No Funny Business’. Then

they construct a system of ‘relevant implication’ such that 4 rele-
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vantly implies B just in case B is deducible, in their sense of ‘dedu-
cible’, from 4. The axioms for relevant implication are (T’11 write
‘=, to keep a clear distinction from ‘>’ and * 3 ’):

1. A= A

2. (4= B)= (C> 4)= (C= B)
3. (A= (B> C) = (B~ (4= C)
4+ (A~ (4= B) = (4~ B)

(This is the ‘implicational fragment’, i.e. the axioms involving only
implication, of R.) Entailment, however, they think, requires
necessity as well as relevance; so the connective representing entail-
ment should be restricted by imposing, besides the restrictions on
deducibility which ensure relevance, other restrictions characteristic
of strict implication as specified by S4. The upshot is these axioms,

the implicational fragment of E, for entailment (which I'll write by
an obvious analogy, ‘=):

1. A3 A

2. A= B = (B=C) (4 =3 C))

3. A:aB:i(((AﬁB):lC)DJC)

4 A=3B=C)= (A3 B) 3 (A3 0Q)

The full system E is obtained, finally, by adjoining axioms for the
other sentential connectives,

It remains to show how Anderson and Belnap meet Lewis’
challenge: where, according to them, does Lewis’ ‘proof’ of ‘¢’ from
‘? & —p’ go wrong? They don’t, of course, deny Lewis’ claim that
‘q’ is deducible from ‘p & ~p’ by ‘some valid form of inference’,
in the ‘official’ sense of ‘valid’; what they deny is that ‘¢’ is deducible
from ‘p & —p’ by a valid form of inference in their sense, i.e., they
take it, the real sense of ‘valid’. Anderson and Belnap centre their
criticism on the step from ‘p v ¢* and * — ?’ to *¢’. (In classical logic,
of course, this step is justified, being an instance of what is sometimes
known as the “disjunctive syllogism’.) Their more detailed diagnosis
of what is wrong with Lewis’ argument goes as follows (Anderson and
Belnap 1975 pp. 165-6). ‘Or’ has two senses, the truth-functional
and the intensional; in the latter but not the former sense, the truth
of ‘p v ¢’ requires that the disjuncts be relevant to each other. Now,
they argue, the step from ¢ P’ to‘pvgq’isvalid onlyif ‘v’ is understood
truth-functionally, while the step from ‘pvg and ‘—p’ to ‘¢’ is
valid only if ‘v’ is understood intensionally. Once again, I should
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point out that by ‘valid’ here they mean, natur.ally, valid in' their
sense; they don’t deny that if ‘p v ¢’ (where ‘v "1s truth-functional)
is true, and ‘ —p’ is true, then, necessarily, ‘g’ is tru.e, bu't they do
deny that this is sufficient to show that the argumer’lt. is vah.d.

Now, of course, in classical logic, since ‘4 - B’ is equlvalen’t to
“—Av B’ the disjunctive syllogism (from ‘—A’ and ‘4 v B , to
infer ‘B’) is equivalent to modus ponens (fr'om ‘A a.nd ‘A.—> B’ to
infer ‘B’). And, indeed, as one might, in view 'of .thls equivalence,
expect, modus ponens for material implication fails in E.

The relevance logicians, as should, by now, be apparent, challenge
classical logic in more than one way. ' _

(i) Most fundamentally, their challenge is to -the classical concep-
tion of validity. Classical logicians have concelved. o.f .releva{lce as
irrelevant to the validity of an argument; irrelevance, if it is considered
at all, is apt to be relegated to the category of rhetorlca}l1 defe(.:ts.
Consequently, relevance logicians give a stricter sense to the notlc.)tn
of one proposition’s being deducible from ano.tl_ler, and, hence, to its
converse, the notion of one proposition’s entalhng.another. '

(ii) So, relevance logicians introduce a new entailment connective,
‘=3 ’, to extend the classical logical apparatus. .

(iii) And finally, their diagnosis of a ‘fallacy of releva{lc:le. in : 1a-
junctive syllogism, and hence, in modus ponens fox: maten}a;l 1r;1p .((::al
tion, leads them not only to add a new connective to tfe' cfa::; "
logical apparatus, but also to reject certain principles of infe

cal connectives. .
fwlfll‘:;‘:‘:alse of relevance logic one has, that is, a cl.lallenge to cla.m.cag
metaconcepts (strategy 6 of ch. g §2), an extension of t{u;'lclas;cait
apparatus (strategy 4) and, at the same time, a Irz.sl'trzc 107; e
(strategy 5). Of these, the challenge to the c_:lassw1 Corpl(‘:,v p11 !
validity is the most basic. How is one to asses§ this chal et}ge. ell, '
is hard to deny that, at an informal lf:vel, irrelevance is seen 28 :
defect in an argument. The question is, rather, whf:the:i |; 1; n’}c‘)}:e
properly regarded as a logical defect.or as a rhetorical de eha. he
difference between logical and rhetorical concerns cou!d, perhaps b
indicated, in a rough and ready way, by stressing rhetoric’s m.terest 1:1
the audience for whom an argument is intended; ?.l"ld on this coun1 ,
relevance — conceived as a relation between propositions — apparent y
has a claim to belong to logic. An important reason why cons;;l:ri-
tions of relevance have tended to be disregarded by lo.glcmns, I blm“;
is that they don’t seem, on the face of it, very readily amenable
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formal treatment. Interestingly, Schiller’s comment that ‘the central
doctrine of the most prevalent logic still consists in a flat denial of
Relevance’ (1930 p. 75), quoted with approval by Anderson and
Belnap, is intended as an argument against the pretensions of formal
logic, not as a plea for the formalisation of relevance. If this is so, the
enterprise of relevance logic would be, so to speak, vindicated by
success (rather like Davidson’s claims for the applicability of Tarski’s
methods to natural languages)-the formalisabilty of relevance
would be a reason for regarding it as a logical matter. The efforts of
the relevance logicians have surely gone a long way towards rebutting
the suspicion that relevance is hopelessly recalcitrant to formal
treatment. There may, of course, be grounds for reservations about
the relevance logics presently available (and there is rivalry between
them, too) —some find Anderson and Belnap’s construction of E
disagreeably ad hoc, and those, like myself, with doubts about
conventional modal logics may not be altogether happy with E’s
close alliance with S4. (But Anderson and Belnap’s suggestion, p. 28,
that necessity might be understood in terms of entailment, rather
than conversely, is appealing if one thinks of logic as concerned
primarily with validity, secondarily with logical truth.) And rele-
vance logic will inevitably be more complex than classical truth-
functional logic; so that one is entitled to ask what advantages one
might expect it to bring.

One reason why the semantic and set-theoretical paradoxes are
seen as catastrophic is that, since, classically, anything and everything
follows from a contradiction a formal system in which a paradox is
derivable is worthless. Some writers have observed, though, that in
informal argument the effects of contradiction are not taken to be so
disastrously global, but are thought of as localised ; and some of them,
understandably enough, have hoped that a formalism in which a
contradiction doesn’t entail any arbitrary wff might have advantages
as a ‘logic of paradox’.

But the interest of relevance logic isn’t to be restricted to issues in
philosophy of logic (this needn’t occasion surprise; remember, after
all, the metaphysical issues to which tense logic is pertinent). I see
some prospects for a concept of relevance in some interesting issues
in epistemology, for example. Consider Quine’s idea, expressed in
“Two dogmas of empiricism’, that the unit of verification/falsification
must be the whole of science; Quine argues, persuasively enough,
that a single sentence can’t be subjected to empirical test in isolation,
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and concludes, in what might reasonably seem rather short order,
that it is the whole of science that faces ‘the tribunal of experience’.
It wouldn’t be too fanciful to suspect that the fact that, of any two
sentences, either the first materially implies the second, or else the
second materially implies the first, may give an air of inevitability to
the dilemma that either an isolated sentence, or else the whole of
science, is the unit of empirical test; and it is interesting to speculate
that a stronger notion of implication might make room for a third
possibility, that a sentence is tested along with those other sentences
that are relevant to it.

I observed, above, that E involves a restriction of classical logic:
modus ponens, for material implication, fails. Many-valued logics, to
which I now turn, also involve a restriction of the classical logical

apparatus.



II

Many-valued logic

1 Many-valued systems

Restrictions of classical logic: deviant logics

One system is a deviation of another if it shares the vocabu-
lary of the first, but has a different set of theorems/valid inferences;
a ‘deviant logic’ is a system which is a deviation of classical logic.
(A system may involve both an extension and a deviation of classical
logic, if it adds new vocabulary and hence new theorems/valid in-
ferences, but at the same time differs from classical logic with respect
to theoremsjvalid inferences involving only shared vocabulary
essentially. The system E, considered in ch. 10 §6, would be an
example.) Many-valued logics are deviant; sharing its vocabulary,
they characteristically lack certain theorems of classical logic, such as
the ‘law of excluded middle’, ‘p v —p’, (Some also add new vocab-
ulary and so come in the category of extensions as well.)

'I.‘he many-valued logics I shall consider in this chapter were
fiev1sed from two main kinds of motivation: the purely mathematical
interest of alternatives to the 2-valued semantics of classical sentence
logic; and -~ of more philosophical interest — dissatisfaction with the
classical imposition of an exhaustive dichotomy into the true and the
fals.e, and, relatedly, dissatisfaction with certain classical theorems
or mferen.ces. The second kind of motivation is characteristic — as I
observed in ch. g §2 - of proposals for restrictions of classical logic.

Historical remarks
' Many-valued logics have as long a history as modal logics:
Arlsto.tle aglready expresses reservations about bivalence (De inter-
pretatione ix); early in the present century Hugh MacColl made both
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formal and philosophical proposals. But as in the case of modal
logics, the impetus to detailed formal development came in the wake
of the formal development of 2-valued logic, specifically, of the
truth-table semantics for the logic of the Begriffsschrift and Principia
Mathematica, initiated by Post and Wittgenstein. The earliest many-
valued systems were devised by Y.ukasiewicz 1920 and Post 1921 (see
Rescher 1969 ch. 1 for detailed historical discussion).

However, in one respect there is an important difference between
the development of modal and the development of many-valued
logics: whereas in the former case the syntax (vocabulary, axioms,
rules) was developed first, and semantics supplied only considerably
later, in the latter case the initial development was semantic and
syntax was supplied only subsequently, axiomatisations of L.uka-
siewicz’s many-valued logics being devised by Jaskowski 1934. Many-
valued logics began, that is, with the development of many-valued
truth-tables; it would be fair to say, however, that the question of the
interpretation of the values of these matrices is still at best only
partially answered. The problem of depraved semantics will be a
major preoccupation, here as in the previous chapter.

Formal sketch
Recall (ch. 3 §1) that a system is n-valued if is the smallest

number of values which any characteristic matrix for that system has.
When speaking of ‘many-valued’ logics I shall restrict myself to
n-valued logics where 2 < n (so 2-valued logic isn’t ‘many-valued’;
this follows standard usage).

Though there is just one system of 2-valued logic (in the broad
sense of ‘system’ explained in ch. 2, in which two systems are the
same if, differences of notation, primitives, and axioms/rules taken
into account, they have just the same theorems/valid inferences)
there are alternative systems of 3-valued (etc.) logic. This is scarc.ely
surprising; for, once one has 3 or more values, obviously, alternative
decisions are possible about the value to be assigned to compound
formulae.

I shall offer only a sketch of some of the best-known many-valued
logics, and shall concentrate on formal points which t?ear on the
philosophical issues raised subsequently. (More detailed formal
treatment is to be found in Rosser and Turquette 1952, Ackerman
1967, or Rescher 1969.) My presentation will be semantic rather than
syntactic; this is not only consonant with the history of many-valued
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logics, but also, I think, brings out the differences between them in
a more perspicuous way.

Fukasiewicz’s 3-valued logic (Eukasiewicz 1920, 1930) is charac-
terised by the following matrices:

Bl A&B

4| -4 A t 7 f
* | f it i g
P (¢ i f
t I\ rrr
Bl A->B B| Av B
At:’f AN\| t i f
t|t i f t|t ¢t
|t tf It i1
flttt fletif

(* indicates the designated value, i.e. the value such that wifs which
uniformly take it count as tautologies.)

Initially, F.ukasiewicz had in mind that the third value, which he
read ‘indeterminate’ or ‘possible’, was to be taken by future contin-
gent statements, which he, following Aristotle, thought couldn’t be
either true or false. Neither the law of excluded middle nor the law of
non-contradiction is uniformly designated on these matrices, so
neither is a theorem in £,; ‘p v — 2’ and ‘ —(p & —p)’ take the value
 when ‘p’ does. Since, however, the truth-table for implication gives
‘A - B’ the value ¢ even when antecedent and consequent take i,
the law of identity, ‘p - p’, is a theorem.!

Kleene’s 3-valued logic (Kleene 1952) differs from F.ukasiewicz’s
with respect to implication. Whereas Y.ukasiewicz, anxious to-save
the law of identity, sets |4 - B] at ¢ for |4 = |B| = i, Kleene has:

! This 3-valued logic can be generalised. If one represents the three

values by the numbers (1, §, 0), then Lukasiewicz’s matrices fall under
the rules:

|—4] = 1—|4]
{4V B| = max {14], |B}
|4 & B| = min {|4], | B|}
_ {1 if |4 <|B|
’:4"3' {!—IA|+]B| if |4) > |B|
(|4}’ means ‘the value of 4 ’) and these rules yield matrices for
4, 5 ... n, and infinitely many, values, Cf. p. 165,
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Unlike F.ukasiewicz, Kleene didn’t think of 7 as an intermediate
truth-value; rather, it was to represent ‘undecidable’, and to be
taken by mathematical sentences which, though either true or false,
are neither provable nor disprovable. Kleene’s matrices are thus
constructed on the principle that where the truth or the falsity of one
component is sufficient to decide the truth or falsity of a compound, the
compound should take that value despite having (an)other, undecid-
able component(s); otherwise, the compound is itself undecidable.

Bochvar’s 3-valued system (Bochvar 1939) was originally intended
as a solution to the semantic paradoxes (ch. 8 §2), and the interpreta-
tion he had in mind for the third value was ‘ paradoxical’ or ‘meaning-
less’. On the principle that a compound sentence of which a com-
ponent is paradoxical is itself paradoxical, he offered matrices in
which the third value is, so to speak, ‘infectious’:

\B‘A&B
t i f

A|-4 4
t | f t tif
1 1 F] Tt 1t 1
flt forrif
B{AvVB B|A->B
AN]t i f Ntr‘f
t | 7t tltif
17 7 i T I A )
ftzf ftl.t

(On these matrices, of course, there will be no wffs which take for all
assignments to their atomic components, since ¢ input always results
in 7 output. For in each table the central entries read ‘¢* throughout.)
So Bochvar adds an ‘assertion operator’, which I'll write ‘T" since
it seems to mean something like ‘It is true that’:

A|TA
t t
iif
f\|f
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This enables him to define ‘external’ connectives thus:

g
A&B = TA&TB
Av B = TAvTB
A>B = TA->TB

The matrices for the external connectives, consequently, always
ha\.re ¢ or f output; and in fact just the classical, 2-valued tat’ltologies
umfo.rmly take # for all assignments to their components. (The
matrices for the external connectives are, so to speak 3-‘valued
tables for 2-va'.lued logic, with both ‘i” and f” as kinds of f’alsehood )
Allthe matrices considered so far are normal (Rescher’s terminologyj :
Fhey 1:esemble the familiar 2-valued matrices where only classicai
Inputis concerned ~ where a compound wif has only true or false com-
:)cl))x;ents, the 3—Yalued matrices give the same value that the classical
czliasseic:vlo;i:s i,l:;; (That is, the 3-valued matrices are like the
D respect to the corner entries.) Post’s many-valued
0g1Cs are an exception because of his ‘cyclical’ matrix for negation:

A|-4
4 7
i) f
flt

2 Philosophical motivations
I shan’t be able to consider all th i
. e arguments which their pro-
:)c;r:e.nts have offered in favour of many-valued logics, but will ha\f)e to
estrict myself to what, I hope, is a reasonably representative sample.

Future contingents

argumenflclll:?‘l;v;;z mt;c;c'luces his 3-valued logic by means of an
o ment deriy aborc;mh f1stotle, to the effect that unless one allows
o emen fataHu t eLuturt.: are n,ot yet true or false, one will be
Tapated, b ds'm. ( ukasw’wwz 8 interpretation of Aristotle is
g o ,relevam d. lspufe needn’t c.onciern me here; cf. Haack 1974
Folling s Sulscussu.m:) Lukasiewicz’s argument runs along the
oo ng | Décemfi)pose 1t 1s true now that I shall be in Warsaw at
noon o 21 Decem| €r next year; th(_:n I can’t not be in Warsaw at

er next year, that is to say, it is necessary that I be

in Wa
TSaw at noon on 21 December next year. Suppose on the other

hand that it is false now that I shall be in Warsaw at noon on-
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21 December next year; then I can’t be in Warsaw at noon on 21
December next year, that is to say, it is impossible that I be in Warsaw
at noon on 21 December next year. So, if it is either true or false, now,
that I shall be in Warsaw then, it is either necessary or impossible
that I be in Warsaw then. The only way to avoid this fatalist con-
clusion, Eukasiewicz urges, is to deny that such future tense, con-
tingent statements are either true or false in advance of the event.
Bivalence, he concludes, must be rejected.

If this argument were valid, of course, there would remain room
for disagreement about whether to take it as a proof of fatalism or a
disproof of bivalence. (All arguments go, in a sense, both ways; I
mean, given an argument to the effect that B follows from A, one
might either accept premise and hence conclusion, or, rejecting the
conclusion, reject the premise too.) However, since I believe that the
argument is invalid, I needn’t pause over the question of whether
fatalism is or is not a tolerable conclusion. The argument is invalid, I
think, because it depends ona modal fallacy, the fallacy of arguing from:

Necessarily (if it is now true [false] that I shall be in
Warsaw at noon on 21 December next year, then I shall
[not] be in Warsaw at noon on 21 December next year)

which is, of course, true, to:

If it is now true [false] that I shall be in Warsaw at noon
on 21 December next year, then necessarily I shall [not]
be in Warsaw at noon on 21 December next year

i.e. of arguing from:

L(A—~ B)
to:
A~ LB

(If it isn’t obvious that this is a fallacy, consider this clearly non-
truth-preserving instance: L ((p & ¢) > p), s0 (p & q) > Lp.)

If I am right about this, fatalism doesn’t follow from bivalence, so,
even if fatalism is an unacceptable thesis, there is no need to reject
bivalence on that account, and Lukasiewicz has not provided a good
reason for adopting his 3-valued logic.

However, other writers have given quite different arguments in
favour of Lukasiewicz’s logic.

8

HPL



210 Philosophy of logics

Quantum mechanics

Reichenbach argues (1944; Putnam 1957 supports his
Rroposal) that adoption of 3-valued logic (the one he proposes is just
!1ke 'Lul'{asiewicz’s but for the addition of further negation and
m?phcatlon operators) would provide a solution to some problems
raised by quantum mechanics. His argument has the following
structure: if classical logic is used, quantum mechanics yields some
unacceptable consequences, which he calls ‘causal anomalies’
(roughly, statements about quantum mechanical phenomena which
contradict classical physical laws for observable objects); these
causal anomalies can, however, be avoided, without interferil’lg with

quantum mechanics or classical physics, by usi -1
2-valued logic. Briefly: PSS, Dy s« 3 instead of the

classical physics & quantum mechanics & classical logic -
causal anomalies

classical physics & quantum mechanics & 3-valued logic -
no causal anomalies

Rc?ichenbach, like ¥.ukasiewicz, reads the third value as ‘indeter-
mmatc'e’; but the kind of statement which he intends to take this
value is quite different from what Lukasiewicz had in mind. Briefl
one f’f the peculiarities of quantum mechanics is this: altho.u h it ?;
Posmble to measure the position of a particle, and possi.ble to mgeasure
its momentum, it is impossible - it follows from the theor that it is
1m(11)oss1!)le ~ to measure both position and momentum at oynce. Bohr
gzsitg::::ibt:gr::; suggested that. statements indicating both the
Peaninglom oo entdu.m of. a particle at a given time be regarded as
meaninefol (oo meh, Relchenba?h prefers to allow that they are
o) b m »each component is, separately, quite unproblem-
e er ;ue nor false, .but indeterminate, Reichenbach’s
el & fﬁo nlwtny qQuestions for me to discuss here; for
ot lé,gic e &f cPu tle‘:is onaccountof which Reichenbach wants to
mocy e g e’ and is 1t‘mefhodologically proper, anyway, to
m )yHoglc to avoid difficulties in physics? (but cf. Haack 1974
ba.c }? i.s ri(;;llvte:}cle;,t ttl}ll:rrz ?:anllse(t:cc; tf)e little d0111bt that, even if Reichen-
_ or a non-classi i i
iz;lre nr:)er;-(icla';slllcal log'ic he proposes doesn’t meetcijf}i:§l}c1;tt};115: l;tcicll):
- *he motivation for the adoption of a non-classical logic
(\Z:: t};)eiac\;lc:rclibth; causal anomalies without tampering with phys%cs
ach 1944 pp. 159-60, 166); however, since Reichen-
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bach intends that all statements simultaneously indicating position
and momentum be indeterminate, he assigns the value ‘indeter-
minate’ not only to anomalous statements, but also to certain laws
(e.g. the principle of conservation of energy; 1944 p. 166).

It is doubtful, then, that Reichenbach has given good reason for
the adoption of Lukasiewicz’s logic. (Of course, it remains possible
that developments in quantum mechanics do indeed call for the
adoption of a non-classical logic, perhaps the non-truth-functional
system developed by Birkhoff and von Neumann in 1936; cf.

Putnam 1969.)

Semantic paradoxes
Bochvar’s 3-valued logic was intended to supply a solution

to the semantic paradoxes: ‘this sentence is false’ is true if false and
false if true; Bochvar’s proposal is that it be assigned neither ‘true’
nor ‘false’, but a third value, ‘paradoxical’ or ‘meaningless’. I have
already argued (ch. 8 §2) that this kind of approach to the paradoxes
is apt to go from the frying pan — the Liar paradox — to the fire — the
Strengthened Liar (‘this sentence is either false or paradoxical’,
true if false or paradoxical, false or paradoxical if true). As with Luka-
siewicz’s logic, however, other reasons than those given by its origi-
nator have also been suggested in favour of a 3-valued logic like

Bochvar’s.

Meaninglessness
Halldén’s (1949) ‘nonsense logic’, for instance, has matrices

like those for Bochvar’s internal connectives, in which the third value
(‘meaningless’) infects any compound to any component of which it
is assigned. But this, again, doesn’t supply any very impressive
reason in favour of Bochvar’s logic. For, as I argued in ch. g §4, the
whole enterprise of a ‘logic of meaninglessness’ seems to me funda-
mentally misconceived.

I have already commented on the curious, ‘infectious’ character of
Bochvar’s third value, pointing out that it has the perhaps rather
dismaying consequence that there are no wifs using only the internal
connectives which take the value ‘true’ for all assignments to their
components. One proposal, however, gives this an interesting

rationale.
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Sense without denotation

Recall (ch. 5 §2) that Frege held that the denotation/sense
?f a compound expression depended upon the denotation/sense of
1ts components; and, consequently, that a sentence containing a
singular term which has no denotation itself lacks truth-value, and a
compound sentence of which a component is truth-valueless is itself
truth-valueless. Frege himself preferred, as we saw, to ensure that his
formal language permit no denotationless terms; if such terms were
allowefi, however, a non-classical logic would be needed to handle
them in the way Frege’s theory requires. Smiley suggests (1960)
that a 3-valued logic like Bochvar’s would be the appropriate non-
classical system. The assignment of the third value to a wff indicates
here, not that it has an intermediate truth-value, but that it has nc;
truth-vzflue at all. Now the fact that the matrices for the internal
connectives assign no truth-value to a compound wif if any component
lacks truth-value corresponds to the F regean principle that a com-
p'ound expression lacks denotation if any component lacks denota-
thl’l.. And with the help of the assertion operator the Fregean con-
ception of presupposition (‘4’ presupposes ‘B’ if ‘4’ is neither true
nor false unless ‘B’ is true) can be defined. Thus, I think, this
proposal succeeds admirably in representing the forrx;al systerr; that
VYould result from the adoption of Frege’s theory of sense and denota-
tion (contrast Woodruff’s formalisation (1970), which doesn’t satisf
Frege’s truth-valueless input/truth-valueless output principle) O};
course, whether one takes it to supply, at the same time, an argur;lent
for the adoption of Bochvar's logic, depends on whethe,r one accepts
Frege’s account of denotationless expressions, P

Undecidable sentences

Kleene’s 3-valued logic is intended, as
date undecidable mathematical statements; thzet;jr; t\?a;l::o:n:'::
sents ‘undecidable’, and the assignment of that value to a wif ispnot
mte’nded to indicate that it is neither true nor false only that one
can’t .tell which. Indeed, it is just because Kleen:z takes it that
undecidable wffs are true or false that he adopts the principle that a
f:ompound wif with an undecidable component should be decidable
}f th.e values of the other components suffice to ensure that the whole
is f.:lthel' true or false (e.g. if [p| = 7 and |q| = ¢ [pVvgl =1 So
while the. Philosophical motivation for Kleene’s 3-v,alued logic se.ems
unexceptionable enough, what he proposes seems to be less radical,
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less of a challenge to classical 2-valued logic, than initially appears
(cf. Kripke’s insistence (1975) that his use of Kleene’s valuation
rules poses no threat to classical logic; see ch. 8 §2). These reflections
raise some interesting questions about how the adoption of a many-
valued logic may be expected to affect the theory of truth.

3 Many-valued logics and truth-values

Not surprisingly, it has sometimes been supposed that the
use of a many-valued logic would inevitably involve a claim to the
effect that there are more than two truth-values: a claim which has —
again, perhaps not surprisingly — sometimes been a major source of
resistance to many-valued logics. But in fact, I think, it is clear that
a many-valued logic needn’t require the admission of one or more
extra truth-values over and above ‘true’ and ‘false’, and, indeed,
that it needn’t even require the rejection of bivalence.

The use made by Smiley of Bochvar's 3-valued logic illustrates
the first point. Assignment of the third value to a wif indicates that it
has no truth-value, not that it has a non-standard, third truth-value.
(If you are tempted to think of ‘neither true nor false’ as a third
truth-value, on a par with ‘true’ and ‘false’, McCall’s observation
(1970) that no-one supposes that ‘either true or false’ is a third
truth-value, may help to stiffen your resistance.)

Sometimes, again, intermediate values are understood, not as new
truth-values, but as, so to speak, epistemological variants on ‘true’
and ‘false’. Prior suggests interpretations of the values of a 4-valued

logic as:
1 = true and purely mathematical (or, true and known to

be true)
2 = true but not purely mathematical (or, true but not

known to be true)
3 = false but not purely mathematical (or, false but not

known to be false)
4 = false and purely mathematical (or, false and known

to be false)
And these examples serve to verify, also, my stronger claim, that the

use of a many-valued system needn’t even require denial of bivalence.
For this interpretation entails that every wif is either true or else

false.
Another example where the threat to bivalence turns out to be
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only apparent is this: Michalski ez al. 1976 propose a 12-valued logic
which is said to be useful for devising computer programmes to
hanfile material about plant diseases. One might be excused for
feeling a certain bewilderment at this point: however is one to make
sense of the zen extra truth-values? On closer examination, however
1t turns out that what is going on is a good deal less radi’cal and a:
good deal less puzzling, than at first appears. The idea is (I si;nplify
but I hope not misleadingly) that instead of classifying informatior;
about the appearance of symptoms in the obvious way, as, say:

Red spots first appear in January — false
Red spots first appear in February — true

Red spots first appear in March - false
etc.

one can classify it, much more economically, thus:

Red spots appear — value 2

The 12 values amount, in effect, to ‘true-in-January’, ‘true-in-
February’. . etc. Notice, here, that what the two class,ical truth-
values were assigned to (‘Red spots first appear in January’, etc.)
and what the 12 non-classical values are ass; ned to ‘Rr):i, -
appear’) are different. ; (Red spos

This leads to an important, more general, point: that what looks
on the faf:e of it like the assignment of a non-standard value to a
standard item may turn out to be best explicable as the assignment
of a stanfiard value to a non-standard item. This may suggest what is
correct in the recurrent criticism (e.g. Lewy 1946 Ig{neale and
Kneale 1962 pp. 51ff.) that the proponents of many-val’ued logics are
simply confused about truth-bearers, °

Thfe mterpretation suggested for Post’s many-valued systems
supplies an interesting illustration of this point. The idea is, briefl
to take the‘ ‘sentence letters’ to stand for sequences of senten’ces an}:i’
to take assignments of values to these sequences to depend u 01’1 the
proportion of their true to their false members (more accuraEel :in
n-valued logic, P is to stand for an (n—1)-tuple, (p,, p }; of
1.'egular,. 2-valued sentences, and P is to take th’e vall’ue2 1w1})1':a_n1 "ust
1—1 of its elements are false). This suggests that Post’s logics miJ ht
be regarded as giving a formal analogue of the intuitive ideag of arfial
truth; as, a sentence is partly true if it is complex, and part (‘))f it is
true (cf. p. 169 above; and Haack 1974 pp. 62~4 for ’more discussion).
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What I have been arguing, thus far, is that many-valued logics
needn’t call for the admission of intermediate truth-values, nor even
for the rejection of bivalence. This isn’t to say, of course, that they
never pose this kind of challenge to the classical view of truth. For
example, the use of Bochvar's matrices to represent a Fregean
account of denotationless expressions certainly calls for a denial
of bivalence; assignment of the third value represents precisely the
idea that the formula is neither true nor false. (Recall (ch. 7 §5) that
the classical, Tarskian account of truth is bivalent, and indeed that
the (T) schema threatens to rule out non-bivalent truth theories.)

It will not, perhaps, have escaped notice that, of the philosophical
arguments for the adoption of many-valued logics discussed above,
the most persuasive were those which supported an understanding
of the intermediate values as epistemic variants of classical truth-
values (Kleene), as assignment of classical truth-values to non-
classical items (Post), or as lack of classical truth-value (Smiley).
"This may be coincidence; but those who are suspicious of the intel-
ligibility of the idea of intermediate truth-values might find in it some

confirmation of their suspicions.

4 Non-truth-functional deviant logics

Many-valued logics, of course, like classical logic, are truth-
functional; the value assigned to a compound wif depends solely
upon the values assigned to its components. (Modal logics, by con-
trast, are not truth-functional; the truth-value of a modal formula
does not depend solely upon the truth-value of its components, and
the standard modal logics have no finite characteristic matrices.)
Logicians’ preference for truth-functional connectives (cf. ch. 3 §2)
is understandable, since the truth-tables supply a simple decision-
procedure for 2- and many-valued logics.

When, however, one reflects upon the motivation for Kleene’s
matrices, the assumption of truth-functionality may, I think, be
called into question. Remember that Kleene’s argument why |p v q[
should be ¢ if |p| = ¢ and |g| = ¢ is that the truth of one disjunct is
sufficient to determine the truth of the whole disjunction, regardless
of the value of the other disjunct; i.e., that ‘p v g’ will be true if‘q
is, whether ‘p’ is true or false. However, Kleene’s matrices assign ? to
‘pv ¢’ when |p| = |g| = ¢; and so, in particular, they assign 7 to
‘pv —p’ when [p| = |—p| =i But, one may observe, whereas
‘p Vv ¢’ can’t be relied on to be true regardless of whether ‘p’ and ‘¢’
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are true or false, ‘p v —p’ will be true whether p’ is true or false. And
this sugg?sts that Kleene’s principles might justify a different assign-
n}l:nt to ‘pv —p’ than to ‘p v ¢°, when both disjuncts have 7. But
this, of course, would require a non-truth-functional logic.

Supervaluations

’ Van Fraassen’s non-truth-functional ‘supervaluational lang-
uages ’(see 1966, 1968, 1969) seem to be more consonant than
Kleene’s own 3-valued matrices with the principles on which
Kleem? argues for his assignments. The idea, briefly, is this: a super-
valuation assigns to a compound wff some component(s) of which
lacI.((s) .truth-value that value which all classical valuations would
assign, if there is a unique such value, and otherwise no value. Since
all .classical valuations — i.e. both those that assign ‘true’ and those
which assign ‘false’ to ‘p’ - would assign ‘true’ to ‘pv —p’, the
supef'valuation also gives ‘true’ to ‘p v —p’. However sirf’ce’ the
f:?:u:al v‘aluation which assigns ‘false’ to ‘p’ and to "q’ assigns

alse’ to ‘p v ¢’, while all other i i ign ‘true’
‘P v ¢, there is no unique value a:sl;?gsrs:::lbva:lllllact:llons' aSISIgIl‘ o 6
‘P Vv ¢’, and the supervaluation gives it noy 1 Tt isn ’Va e 10 a0
g, and the aluation : value. It isn’t hard to see
o pervaluations will give ‘true’ to all classical tautologies and
alse’ to all classical contradictions, but no value to contingent
.formulae; however, though van Fraassen’s systems will thus }fave
just the' same tautologies as classical logic, they differ from classical

!oglc with respect to the inferences which are allowed as valid - f
instance, ‘disjunctive dilemma’ (if A F Cand BF C,then A v B F gr
fails — which is why they count as deviant. ’ )

Intuitionist logic
b t{&;lot}?‘fr nc;ln-truth-functional deviant logic which is of
antial philosophical i i i itioni
e P P and formal interest, is Heyting’s Intuitionist
. Tl'lea}?tuttlcims:ts claim' (see e.g. Brouwer 1952, Heyting 1966) that
assic n ogic is, In certain respects, incorrect. It is important, how-
zv:.:a,i t zllt t.helr disagreement goes deeper than their rejection of
; nc assncal‘la?vs. F or, first, the Intuitionist view of the scope and
character of logic is quite distinctive; the Intuitionists think of logic as
ce . .
d'condary to mathen.mtlcs, as a collection of principles which are
;’scPvered, a posterior, to govern mathematical reasoning. This
obviously challenges the classical’ conception of logic as the study of
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principles applicable to all reasoning regardless of subject-matter,
as the most fundamental and general of theories, to which even
mathematics is secondary. However, this different conception of
logic wouldn’t, of itself, explain the Intuitionists’ challenge to certain
laws of classical logic, if it weren’t for the fact that the Intuitionists
also have a distinctive view of the nature of mathematics; for classical
logical laws are supposed, of course, to govern all reasoning, including
classical mathematical reasoning.

According to the Intuitionists, mathematics is essentially a mental
activity, and numbers are mental entities (cf. what I called in ch. 11
§4 the ‘conceptualist’ view of the character of possible worlds);
relatedly, what it means to say that there is a number with such-
and-such a property is that such a number is constructible. The
Intuitionists’ distinctively psychologistic, constructivist view of
mathematics leads them to the conclusion that some parts of classical
mathematics — those which deal with completed, infinite totalities,
for example — are unacceptable. And from this restriction of mathe-
matics there follows a restriction of logic; some principles of classical
logic are not, the Intuitionists urge, universally valid. For example,
Brouwer argues, there are counter-examples to the law of excluded
middle. Suppose that it is possible neither to construct a number with
property F, nor to prove that there can be no such number. Then, by
Intuitionist standards, it isn’t true that either there is a number which
is F, or there isn’t.

Notice, here, an interesting contrast with Kleene’s attitude.
Kleene does not take the fact that some mathematical statement is
undecidable in principle as any reason to deny that it is, neverthe-
less, either true or false. The Intuitionists, by contrast, regard the
idea that there might be a number which couldn’t be constructed as
a piece of hopelessly confused metaphysics (see Heyting 1966 p- 4)-
The contrast may usefully serve to draw attention to the fact that the
distinction between what, in the previous section, I called epistemo-
logical values versus genuine truth-values may not be altogether
neutral but may presuppose some disputable assumptions about the
relations between metaphysics and epistemology.

Because he regarded mathematics as essentially mental, and hence
thought of mathematical and, 4 fortiors, logical formalism as rela-
tively unimportant, Brouwer didn’t give a formal system of the
logical principles which are Intuitionistically valid. However,
Intuitionist logic was formalised by Heyting, who gives these axioms.
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(“‘l’ is th.e usual symbol for Intuitionist negation.) Notice that thi
!1st cont‘a‘lns axioms governing each connective (‘& ‘v’ 0 s
in Intuitionist logic the connectives are not interéeﬁnz’\ble ’so-| a)li
must l?e t'aken as primitive. This is related, of course, to the f;ct that
Intfntlomst logic has no finite characteristic matrix, (cf. comm :
on interdefinability of connectives in ch. 3 §1). Heytin ’; logi lenkS
ts}c:me classi;;l theorems; notably, neither ‘p v - p’, nor ‘gﬂ ? i;’a:::
eorems. However i i ’
acorems. | IntUitio;lits}tlelO(;?;ble negations of all classical theorems
.oy

sysI;Ieerﬂtlonfin tljit;:,Ot' th]e c?n.l)f, although it is the best entrenched,
e of Tntui a:.ls og}ic. in fact, Johansson’s logic ( 1936), which
renresent the L, 1;)m,' as, arguszly, a better claim properly to
L g I_cIa t;frm,aples .whnch are acceptable by Intuitionist
Sfandard V.VhiCh " s:y ing’s logic has some unexpected affinities,
o extended lost wc}r}fsr:ggslalbovzxt the .dlst.mction between deviant
attention for the re'st of this saect?ogli(.:’ which i why i will accupy my
Ch'aIl'lhere- is little doubt that the' Intuitionists see themselves as
chal enging the correctness of certain theorems of classical logic. This
e ces i:, a;‘)f}:ioc;}):utx;e tha.t they should propose a restriction of classical
calcu,lus ek e :1sputed t‘heoremfs fail. However, Heyting's
o ,inter gret o(;x the face of it a deviation of classical logic, may
oo int preted as an ex.tensu')n of classical logic. If one takes
ot (1s negation and conjunction as primitive, and defines dis-
. h:;i\éaql :adf ;In(;l ? & 74)) implication and equivalence in the
be st o ii terms ?f t%lem, t.hf:n all classical theorems can
e rived in th 'eytxrfg. loglc.; in a}ddltxon, of course, all the theo-
ntuitionist disjunction, implication, and equivalence -
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which are not definable in terms of Intuitionist negation and
conjunction — are also derivable. And this makes Intuitionist
logic look less like a restriction, and more like an extension, of
classical logic. (But not all classical inferences are preserved by the
proposed translation, not e.g. MPP, for since 77p —>p under the
translation, the validity of MPP would imply 77p F.) It is also
possible to interpret the Heyting calculus as a modal logic; if:

m (A) = LA (for atomic sentences)
m(14) =L-m(4)

m(Av B) = m(A)v m(B)

m (A & B) = m (A) & m (B)

m (A~ B) = L (m(4)—>m (B))

(‘m (A)’ means ‘the translation of 4’; the connectives on the left-
hand side are the Intuitionist, those on the right the classical, con-
nectives) it is provable that a wif is valid in the Heyting calculus iff its
translation is valid in S4 (McKinsey and Tarski 1948; cf. Fitting
1969). Of these two ‘translations’ of Heyting’s logic, the latter seems
somewhat more natural than the former; for Brouwer and Heyting
do sometimes read ‘1’ as ‘it is impossible that. ..’ as, for example,
when they read ‘(3x) Fx v 1(3x) Fx’ as ‘Either an F exists, or a
contradiction is derivable from the assumption that an F exists’.
But what, exactly, is the significance of the availability of these
translations?

It is natural to expect a correlation between, on the one hand,
proposals to restrict classical logic, and the idea that it is in some way
mistaken, and, on the other, proposals to extend classical logic, and
the idea that it is in some way inadequate. The thought is that a
restricted (deviant) logic excludes some theorems/inferences expres-
sible wholly in classical vocabulary, and thus involves the denial that
some classical theorems/inferences are really valid. But now one can
see that the question, whether a non-classical logic really has ‘the
same vocabulary’ as classical logic, is not so simple as it (perhaps)
seemed. The Intuitionists regard themselves as critics, and the Heyt-
ing calculus as a restriction, of classical logic; the possibility of
representing Heyting’s calculus as an extension of classical logic
raises the question whether the Intuitionist connectives differ in
meaning from their classical ‘analogues’. For myself, I am inclined
to think that the fact that there is more than one way to represent
Heyting’s as an extended logic would justify caution about the idea
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that the Intuitionists’ critique of classical logic can be wholly ex-
Plained away as the result of meaning-variance. But the general
issue, about the relevance of considerations of meaning to the dis-
tinction between deviant and extended logic, will prove important
to the argument of the next chapter.

I2

Some metaphysical
and epistemological questions
about logic

1 Metaphysical questions

The purpose of this chapter is to tackle some of the questions
about the status of logic which are raised by the existence of a
plurality of logical systems —a plurality I have been exploring in
previous chapters. Some of these questions are metaphysical: e.g. is
there just one correct logical system, or could there be several which
are equally correct? and what could ‘correct’ mean in this context?
Others are epistemological: e.g. how does one recognise a truth of
logic? could one be mistaken in what one takes to be such truths?
I’ll start with the metaphysical questions, since the answers to the
epistemological questions are apt to depend, to some extent, upon the

answers to them.

Monism, pluralism, instrumentalism
It will be useful to start by distinguishing, in a rough and
ready way, three broad kinds of response to the question whether

there is a uniquely correct logical system:

monism. there is just one correct system of logic
pluralism: there is more than one correct system of
logic

instrumentalism: there is no ‘correct’ logic; the notion of
correctness is inappropriate

Obviously this needs elaboration and refinement. First, some
comments about the conception of correctness which both monism
and pluralism require: this conception depends upon a distinction
between system-relative and extra-systematic validity/logical truth;
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roughly, a logical system is correct if the formal arguments which are
valid in that system correspond to informal arguments which are
valid in the extra-systematic sense, and the wifs which are logically
true in the system correspond to statements which are logically true
in 'the extra-systematic sense. The monist holds that there is a
unique logical system which is correct in this sense, the pluralist
that there are several. ’

Now the significance of the distinction between extensions of
clas‘sical logic and deviations from it can be fully appreciated. Prima
fac.ze, at least, the modal logician, for instance, seems to be
claiming that there are valid arguments/logical truths which cannot be
rep.resented within the vocabulary of, and so are not valid arguments/
logical truths of, classical logic; so that, although classical logic is
correct as far as it goes, it doesn’t go far enough. The proponent of a
3-valued logic, by contrast, seems to claim that there are valid argu-
ments/logical truths of classical logic the informal analogues of which
aren.’t valid/logically true, so that classical logic is actually incorrect.
(This explains in a more precise way the idea, first adumbrated in
ch. g §3, that deviant logics pose a more serious challenge than
extended logics to classical logic.)

If deviant logics rival classical logic, whereas extended logics
suPplement it, this would indicate that a monist attitude would be
suitable to the former (one is obliged to choose between the classical
and deviant systems) and a pluralist attitude to the latter (one could
accept the classical and an extended logic as both correct). Alterna-
txve.ly, one might regard classical logic and extensions of it (or,
again, of course, some deviant logic and extensions of that)
as together constituting ‘the correct logic’. The point is that the
dnffere.nce between a pluralism which admits classical logic and its
extensions (or a deviant logic and its extensions) as both correct
systems of logic, and a monism which admits both classical logic and
its extensions (or a deviant logic and its extensions) as both fragments
of the correct system of logic, is only verbal. :

So I shall concentrate henceforth upon the choice between classical
and deviant logics (similar questions arise about the choice between
one deviant logic and another, and perhaps between one modal logic
fmd another — cf. p. 178; but I shan’t discuss them here), where tghe
issue between monism and pluralism is substantial, 'I"he monist
sees cl'assical and deviant logics as making rival claims about what
formalism correctly represents extra-systematically valid arguments/
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logical truths; the pluralist, in brief, claims that the apparent rivalry
is, in one way or another, merely apparent. In fact, there are several
versions of pluralism, different ways of dismissing the apparent
rivalry. Some pluralists share with the monist the assumption that
logic should be applicable to reasoning on any subject-matter; others,
however, urge that different logics may apply to reasoning on differ-
ent subject-matters. So one may distinguish between global and
local versions of pluralism?; I shall consider the local version first.

According to local pluralism, different logical systems are applic-
able to (i.e. correct with respect to) different areas of discourse;
perhaps classical logic to macroscopic phenomena, and ‘quantum
logic’ (p. 210) to microscopic phenomena, for example, rather as
different physical theories may hold for macroscopic than for micro-
scopic phenomena. The local pluralist relativises the extra-systematic
ideas of validity and logical truth, and hence the idea of the correct-
ness of a logical system, to a specific area of discourse; an argument
isn’t valid, period, but valid-in-d.

The global pluralist, by contrast, shares the monist’s assumption
that logical principles should apply irrespective of subject-matter.
However, while the monist takes it that the classical and the deviant
logician disagree about the validity/logical truth in the same sense,
of one and the same argument/statement, the global pluralist denies
either that the classical and deviant logician are really using ‘valid’/
‘logically true’ in the same sense, or else that they are really dis-
agreeing about one and the same argument/statement. The former
idea obviously relates to what I called, in ch. g §2, the ‘challenge to
classical metaconcepts’; the latter, to some ideas discussed in
ch. 3 §2 about the meanings of the connectives.

Roughly, the thought in the second version of global pluralism
is this: typographically identical wifs/arguments in classical and
deviant logics don’t have the same meaning, and hence can’t both
represent the very same informal statements/arguments. One
argument for this view is that the meaning of the logical constants
depends wholly upon the axioms/rules of the system in which they
occur; consequently, when a certain wif, p v —p’, say, is logically
true in one system and not in another, then those wffs, though typo-

1 The contrast between Boole’s idea of logic as a calculus, and Leibniz’s

of logic as a universal language, discussed in van Heijenhoort 1967b,
may have affinities with the distinction upon which.I am presently
relying, between local and global approaches to logic.
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Fig. 7

don’t apply.! However, the question of correctness would still arise,
on this rule-oriented view, with respect to validity (do the arguments
valid-in-L. correspond to informal arguments which are extra-
systematically valid?) unless the extra-systematic conception of

validity is also rejected. So the initial version of the instrumentalist

position, resting upon a rejection of the extra-systematic ideas in
correspondence to which monists and pluralists suppose correctness
to consist, is the more fundamental. These alternatives can be con-

veniently summarised as in fig. 7.
I have aimed rather at mapping out the alternatives in as syste-
matic a fashion as I can, than at listing positions held by specific

writers. But in fact it is possible to find examples of writers holding
each of the positions I have identified. Quine seems to take for
granted something like what I've called the monist position when, in
the second half of ‘Two dogmas’ (1951), he considers the (episte-
mological) question of the revisability of logic; in ch. 6 of Philosophy
of Logic (1970), however, he seems to opt for something like meaning-

1 Analogously, the idea that the ‘laws’ of physics aren’t to be thought of
as true-or-false statements, but as principles of inference, is often
taken to be characteristic of an ¢ instrumentalist’ philosophy of science;

see e.g. Toulmin 1953.
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variance pluralism, using rather complex arguments from his theory
of tra'nslation to support the claim that there is change of meaning
sufficient to preclude rivalry; some quantum logicians, most clearly
Destouches-Février 1951, but also, probably, Putnam 1969, support
a local pluralism; Rescher’s ‘relativism’ (1969 ch. 3) seems to be
quite close to what I've called instrumentalism, but in 1977 he seems
to try to combine a rule-oriented instrumentalism with the admission
of an extra-systematic notion of validity.

The issues summarised
At any rate, it is clearer, now, what the major issues are:

poes it make sense to speak of a logical system as correct or
incorrect? Are there extra-systematic conceptions of
?a{zdzty/logzcal truth by means of which to characterise what
it is for a logic to be correct?

The instrumentalist position is characterised by a negative answer
to these questions; monists and pluralists answer them positively. (It
shoulfi also be clear now why I observed that some epistemological
questions depend on the answers to metaphysical questions; unless

t.here can be a correct logic, the question, how we tell whether a logic
ts correct, doesn’t arise.)

Moust a logical system aspire to global application, i.e. to
represent reasoning irrespective of subject-matter, or may a

logic be locally correct, i.e. correct within a limited area of
discourse ?

Thelocal pluralist position is distinguished by the choice of the second
of these options.

Do deviant logics rival classical logic ?

_ The r_nonist answers this question affirmatively, the global
plur'flllst negatively. The issues all concern the relation between formal
and informal argument, system-relative and extra-systematic validity.
Thus .the monist picture may be represented as in fig. 8 (p. 227).
gl) ‘asplres to represent (iii) in such a way that (i) and (iv) correspond
in “the correct logic’. The instrumentalist rejects (iv) altogether; the
local Rluralist relativises (iv) to specific areas of discourse; the gl’obal
pluralist either denies that the formal arguments of a de’viant logic
represent the same informal arguments as those of classical logic,
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(iii) informal argument (statement) which is (iv) extra-systematically valid
(logically true)

Fig. 8

i.e. he fragments the relation between (i) and (iii), or else he denies
that validity in the deviant logic is intended to correspond to extra-
systematic validity in the same sense as that to which validity in
classical logic is intended to correspond, i.e. he fragments the relation
between (ii) and (iv).

Comments

It is often enough the case in philosophy that asking the right
questions is half the battle. However, the other half is not to be
shirked; and I shall now offer some comments on what I take to be
the major issues. But the questions that have been raised here are, I
think, enormously difficult, and there is a serious problem about
finding a starting point for the argument that begs no pertinent
questions; so I should stress that the next paragraphs are tentative
as well as, no doubt, inconclusive.

I indicated early on (ch. 2 §2) that I do take there to be an extra-
systematic idea of validity to which formal logical systems aim to give
precise expression. It is clear enough from the history of formal logic
(consider Aristotle, for instance, or Frege) that the motivation for the
construction of formal systems has been, on the basis of an initial
conception of some arguments as good and others as bad, to sort out
logical from other, e.g. rhetorical, features of good arguments, and to
give rules which would permit only the logically good arguments and
exclude the bad. This, therefore, inclines me to answer the first
questions affirmatively, and so to reject the instrumentalist position.
This inclination is strengthened, furthermore, by some persistent
doubts about whether an instrumentalist can have anything sensible
to say about how one is to choose between logical systems. The
instrumentalist normally concedes that, at least for certain purposes,
one logical system may be judged better than another, perhaps asmore
convenient, more fruitful, more appropriate, yielding the desired
inferences. . . But no matter how convenient or fruitful it might be if
one could infer ‘4 and B’ from ‘A4’, this would, or so it seems to me,
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be 7o reason to prefer a system which represented that inference as
Yahd. I’m aware, of course, that in making such comments as this I’m
in some danger of assuming an extra-systematic conception of
val{dlty, and criticising the instrumentalist for failing to take account
of it, when, of course, he claims that there 15 no such conception
(rather as Russell and Moore assumed the correctness of a corres-
pondence theory of truth, and criticised the pragmatist theory on
tha? basis). Nevertheless, I think the fact that Rescher, in presenting
an instrumentalist position, in the end allows that the requirement
that arguments be truth-preserving is overriding may Justifiably
confirm my suspicions.

I. have als‘o indicated (ch. 1 §2) that I take it to be characteristic of
logic to aspire to present principles which apply to reasoning on no
matter \:vhat subject; to be global in scope. I allowed that the notion of
a principle’s applying to reasoning irrespective of subject-matter
wasn’t perfectly clear or precise — it shares the vagueness of the
extra-systematic conception of validity as holding in virtue of form
rather than content. Still, though I think there is room for doubt
about whether ‘believes’, say, or ‘prefers’, may legitimately be
counted as form rather than content, I nevertheless feel pretty confi-
dent that principles that held for reasoning about biological subject-
matter: but not for reasoning about physics, for example, wouldn’t
be logical (but, I suppose, biological) principles. Conse’quently I
should answer the second question affirmatively, and am disinclin’ed
to accept a local pluralism. If, for example, it turns out, as Birkhoff
and von Neumann claimed (1936), that where quantum phenomena
are concerned, ‘4 and (B or C) iff (4 and B) or (4 and C)’ isn’t
invariably true, then classical logic, in which the distributive laws are
theorems, 1.sn’t correct. (I'm entirely willing to concede that it might
be that‘ while classical principles are, strictly, incorrect, they hold for
all ordinary reasoning about macroscopic phenomena s’o that it would
_be as reasonable to use classical logic for purposes of c’>rdinary reason-
Ing as to use Euclidean geometry for surveying purposes, despite the
fact that Euclidean geometry isn’t, strictly, true of our spaée. However
I now doubt whether this concession will appease the local pluralist )’

This leaves the options of monism, on the one hand, and som.e
form of global pluralism, on the other. But at this stage i think, the
charaf:ter of the argument changes; I mean, that while’the ﬁrst’two
questions concern the nature and aspirations of logic, and can be
answered generally, the last concerns the relations betv:'een classical
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and deviant logics, and so it may have no general answer, but perhaps
different answers for different deviant logics. It may be, that is, that
some deviant logicians are using different metaconcepts from the
classical logician, and others the same; or that the meaning-variance
thesis is true of some deviant logics but not of others; or, indeed, both.
A more piecemeal approach is appropriate from here on. Of course,
though, monism and pluralism are asymmetric in a way which is
relevant; even one instance of a deviant logic which could be correct as
well as classical logic would tip the balance to pluralism.

Now, although I urged that there is an extra-systematic idea of
validity which formal systems of logic aspire to represent, I also ob-
served (pp. 14-15) that that idea is by no means fully precise, and that
it may be refined and perhaps modified as logic develops. The rele-
vance logician (ch. 10 §6) rejects the principle, from ‘4’ and ‘4> B’
to infer ‘B’; modus ponens, he urges, is invalid. He makes it plain,
furthermore, that he is speaking of modus ponens for ordinary,
classical, material, implication. However, he doesn’t deny that if ‘4’
and ‘A — B’ are true, then, necessarily, ‘B’ is true; what he means,
when he says that MPP isn't valid, isn’t what the classical logician
means, when he says that MPP is valid, since the relevance logician
would agree that MPP is valid in the classical sense of ‘valid’. This
case, I think, gives some grounds for a global pluralism (and it may
be that there is also something to be said for the idea that, in Intui-
tionist logic, a non-classical conception of logical truth is being
employed). )

However, to opt unqualifiedly for global pluralism at this point
would be, I think, to take much teo lightly the relevance logicians’
insistence that the classical logicians’ conception of validity is not !'ust
different from theirs, but also inadequate. There is real com.pet.itlon,
genuine rivalry, here, not over which arguments are‘v?hd. in an
agreed sense of ‘valid’, but over what conception of validity 18 most

call the suggestion made earlier, p. 201, that

proper and adequate. (Re :
relevance logicians could be seen as urging that relevance of premises

to conclusions, which classical logicians regard as a rhetorical feature
of good by contrast with bad arguments, is really a logical feature of

ments, a matter of validity.) Due regard for the significance

ood
. s i ne combine a kind of

of this disagreement seems to require that o bi

global pluralism about logical systems with a recognition that there

may be real competition at the level of metaconcepts. ' .
What, now, of the meaning-variance argument for pluralism? It is
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not plausible, to my mind, to say that when Fukasiewicz, for instance,
denies that ‘p v —p’ represents a logical truth, his apparent disagree-
ment with the classical logician can be wholly accounted for as the
result simply of his giving a novel meaning to ‘v’ or * —’ or both. I
deliberately put the point in this guarded way; what I am denying is
not that any deviant logic ever involves any change of meaning of the
logical constants - it is reasonable to suspect some idiosyncrasy in the
meaning of Intuitionist negation and quantification, for example —
but that any deviance from classical logic inevitably involves such
wholescale meaning-variance as necessarily to preclude real rivalry.
(I have argued this in detail, with specific reference to Quine’s
arguments from translation, in 1974 pp. 14-21 and 1977¢.)

The question is tricky because there are reasons both for and
against meaning-variance. I argued in ch. 3 § 2 that the meaning of
the connectives can be thought of as deriving in part from the axioms/
rules of the system in which they occur and from its formal semantics,
and in part, also, from the informal readings given to the connectives
and the informal explanation of the formal semantics. The axioms/
rules and the formal semantics of deviant systems are, of course,
different from the classical, and the informal semantics may differ
too (cf. the discussion of whether intermediate values in many-valued
systems must be regarded as truth-values, ch. 11 §3); this argues for
some meaning-variance. On the other hand, deviant logicians usually
employ the same informal readings of their connectives (‘not’,
‘and’, ‘or’, ‘if’) as the classical logician, which, on the other hand,
seems to be a prima facie indication that they intend to offer rival
representations of the same informal arguments.

But this suggests a thought which has tended to be overlooked in
the debate about meaning-variance (but cf. Quine 1973 pp. 77i.).
Formalisation involves a certain abstraction from what are taken to be
irrelevant or unimportant features of informal discourse; the logician
feels free to ignore the temporal connotations of ‘and’, say, or the
plurality implied by ‘some’. And this leaves scope for, so to speak,
alternative formal projections of the same informal discourse; i.e.
scope for the idea that, for instance, material implication, strict impli-
cation, relevant implication, and other formal conditionals might all
have some claim to represent some aspect of ‘if’, or that z-valued and
3-valued and non-extensional disjunctions might all be possible pro-
jections of (some) uses of ‘or’, And this supplies more support for a
pluralist approach, according to which, however, rather than different

v
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formalisms aspiring to represent different informal arguments, they
may be giving different representations of the same arguments.

Once again, it is likely that there will be disagreement between
deviant and classical logicians — even if their rivalry at the level of the
logical systems can be mitigated as I have suggested — about what is
the best, or perhaps, the proper, way to represent informal arguments.
However, I am sceptical of the idea that one can expect there to be a
unique, ideally perspicuous formal notation in which the unique
logical form of every informal argument is correctly represented
(hence my preference for ‘a logical form’ over ‘the logical form’ of an
argument, ch 2 §4). Some formal representations may be better than
others, either absolutely, or, for certain purposes, but I’'m not confi-
dent that there is a unique best. (It is possible, also, that one formal
representation should be preferable in one area of discourse z}nd
another in another; and if so perhaps something of local pluralism
could be salvaged.)

So, I am inclined to favour a global pluralist position: there can be
several logical systems which are correct in the sense I have explalan.
The monist picture (fig. 8 above) should be replaced by something
more along the lines of fig. 9:

(ii) valid-(logically true-) in-L
\ 1

(i) formal arguments (wffs)* which are ‘

' I ! \ ! ...I, .
reprlesentl corresponding to (iii)’s being
\ U )
Ny NY oY
(iv) extra-systematically valid

(iii) informal argument (statement) which is ooally trec)s

Fig. 9

where informal arguments may be represented formally in more than
one way, and when validity-flogical truth-i.n?L may correspond to
different extra-systematic conceptions of validity/logical truth. How-
ever, I stress first that this does not mean that one never has to
choose between a deviant and the classical logic, oply that one some-
times need not (so my pluralism is, so to speak, plecem?al alth:utih
global); and second that, even in those cases where a deviant and the
classical logic may be both correct, there may nevertheless be compe-
tition between them at the metalogical level, e.g. about h.ow'the ﬁ
of validity may properly be understood, or how certain 'mf(:.l
arguments may best be formally represented. (The stars in hig. 9
indicate when such metalogical rivalry is to be located.)
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It may be worthwhile to point out that this position is able to
accommodate at least some of the considerations which have been
taken to indicate monism, local pluralism or instrumentalism. I have
allowed — what the monist primarily stresses — that some logical
systems may really compete with each other, in the strong sense that
they cannot both be correct; I have denied only that logical systems
must always compete in this way. I have also urged recognition of
metalogical competition where I think that logical rivalry can be
defused. And the suggestion that different formal representations
may be best for different purposes perhaps offers some comfort to the
loca! pluralist. I've less, at this stage, to offer by way of concessions to
the instrumentalist. In the next section, however, I shall be arguing
for a quite radical approach to the epistemology of logic, an approach
which would be quite congenial to an instrumentalist. -

2 Epistemological questions
-+ -NO statement is immune from revision. Revision even
of the law of the excluded middle has been proposed as a
means of simplifying quantum mechanics; and what
difference is there in principle between such a shift and
the shift whereby Kepler superseded Ptolemy, or Einstein
Newton, or Darwin Aristotle? (Quine 1951 P. 43)

Ql.xine is claiming that logic 45 revisable. I think he is right; but the
eplster.nological issues that this claim raises are far more complex than
one might suspect from the elegant but rather perfunctory treatment
they receive in ‘Two dogmas’.

(.)nfa needs, first, to get clear just what is meant by the claim that
logic is revisable — and, equally importantly, what is not meant by it.
What I mean, at any rate, is not that the truths of logic might have
been otherwise than they are, but that the truths of logic might be
other than we take them to be, i.e. we could be mistaken about what the
truths of logic are, e.g. in supposing that the law of excluded middle is
one such.

S.o a better way to put the question, because it makes its epistemo-
logical character clearer, is this: does fallibilism extend to logic?

Even this fon:mulation, however, needs further refinement, for the
nature of fallibilism is often misunderstood.
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What is fallibilism?

To say that a person (or group of people, ‘the scientific
community’, for instance) is fallible—I'll use ‘fallible’ in the sense
of ‘cognitively fallible’, that is to say, fallible with respect to beliefs,
and not, for instance, with respect to promises, resolutions, etc. - is to
say that he is liable to hold false beliefs; to say that a method is fallible
is to say that it is liable to produce false results; of course, a person
may be fallible because he uses fallible methods — consultation of
entrails or horoscopes, perhaps — of acquiring beliefs. It seems to me
to be undeniable that people are fallible — we are all liable to hold at
least some false beliefs; we know of beliefs that people used to hold
that they are false — once, for instance, people believed that the sun
moves round the earth, that the earth is flat. . .etc. — and it is reason-
able, as well as modest, to suppose that we, too, believe things thatare
false, though, of course, we don’t know which of the things we believe
are the false ones, and we should naturally stop believing them if we
did.

However, epistemologists have often thought that, with respect to
certain kinds of belief — beliefs about one’s own immediate sense-
experience are a favoured example — people may be fallible: they
are liable to have false beliefs about astronomy, geography. . .etc., but
they are not liable to be mistaken about whether they are in pain,
seeing a red patch...etc. And neither, some writers have argtfed,
are we liable to be mistaken about the truths of logic; logic, they think,
has a special epistemological security. Popper, for example, though
he stresses our fallibility where scientific conjectures are concemeq,
nevertheless seems confident that logic is safe; see 1960 for .hlS
fallibilism, and cf. 1g70 for his refusal to extend fallibilism to logic.

Does fallibilism extend to logic? - .

(i) necessity. Now why should one find willingness to adfmt
that we might be mistaken in what we take to be ?he laws. of physics,
but unwillingness to admit that we might be mlstaken' in what we
take to be the laws of logic? One important reason — important at
least because it's based on a significant confusion - derives from the
presumed necessity of logical laws. The argument w?uld go some-
what like this: the laws of logic are necessary, that is to say, they
couldn’t be otherwise than true; so, since a logical law ca.n’t. be f?lse,
one’s belief in a logical law can’t be mistaken, and so, 18 infallible.
I have little doubt that this argument is unsound. (The truths of
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mathematics are, also, supposed to be necessary. But nevertheless
we are apt to hold false mathematical beliefs, the result of mistakes in
calculation for example. And if the laws of physics are, as some sup-
pose, physically necessary, this is not usually thought to entail that
we are able infallibly to tell what the laws of physics are.) But what
is wrong with the argument that, since the laws of logic are necessary,
fallibilism does not extend to logic?

The argument goes wrong in two ways. First, it depends on using
‘fallible’ as a predicate, not of persons, but of propositions: a predi-
cate meaning, presumably, ‘possibly false’. Now it is quite true that,
if the laws of logic are necessary, they are not possibly false, and
hence, in this sense, they are ‘infallible’. But the thesis that some
propositions are possibly false (which T’ll call ‘proposition falli-
bilism’) is an uninteresting logical thesis, which should not be con-
fused with the interesting epistemological thesis that we are liable to
hold false beliefs (which I'll call ‘agent fallibilism’). And proposition
infallibilism doesn’t entail agent infallibilism; even if the laws of
logic are not possibly false, this by no means guarantees that we are
not liable to hold false logical beliefs. In claiming that we are fallible
in our logical beliefs (that agent fallibilism does extend to logic) I am
not, of course, asserting the contradictory thesis that though, say,
‘P V —p’ is necessary, we might falsely believe that PV —p; rather,
I am claiming that, though ‘pv —p’ is necessary, we might falsely
believe that ~(pv —p), or else, perhaps, though * PV —p’ is not
necessary, we falsely believe that it is, (I deliberately choose excluded
middle as an example of a purported logical law, since there is, of
course, dispute about its status,) Secondly, the argument is given a
deceptive plausibility by the ease with which the thesis that some
propositions are possibly false is confused with the thesis that some
propositions are contingent. If the laws of logic are necessary, our
logical beliefs will, indeed, not be contingent, but either necessarily
true or necessarily false, But ‘possibly false’ should not be equated
with ‘contingent’, for necessarily false beliefs are possibly false.

' If I am right that an interesting, genuinely epistemological fallibilism
will make “fallible’ g predicate of persons rather than propositions, this
has the consequence that Popper’s attempt to accommodate fallibilism
within an ‘epistemology without a knowing subject’ (see his paper of
that title in 1972) is misguided. And if I am right that agent fallibilism
can quite consistently extend to subject-matters the truths of which are
necessarily true there is no need for embarrassment (such as even a

‘contrite fallibilist’ like C. S, Peirce manifests) about extending
fallibilism to mathematics,

Metaphysical and epistemological questions 235

Faith that logic is unalterable has of‘ter.1 enough been hthe b.:;mis ft())r
denying that logic is revisable. Once it is clear —as I hope it is bz
now — that the necessity of logical principle's doe.s r.mt ShO\.N 1t1)sletoit e
logically infallible, it will be clear, also, that if logic is unrevisable,
noi\lt:)ev:a;l:: ;z;ssozn;:)l:egzz:ing that we are fallible where our beliefs
about the world are concerned is that we know thatbptaftzﬂz. :r:(:ie
confidently believed what we now (we thmk.) kn;)w .tot € s th’a : thé
though we’re sure that they were wrong to think, for m; lan is,a ra e
earth is flat, the fact that their beliefs tl'lrned out to be false o2 reason
for us to admit that some of our beliefs may, also, tu}:n ue o >
mistaken. And similar reasons operafte, | sh.ould have t ougle., e
comparable modesty about our logical beliefs. For exa;:n;i)d;n an
wrote that ‘In our own times there has. been no f?m(;j]s icg : (’1 S
indeed we do not require any new discoveries in ogsee.r;l-s oo
p. 11); his confidence that logic was a completed sc1er(;cerlces st
with the benefit of hindsight, after t.he €normous a va— o Ot a
logic since the last quarter of the nineteenth centl’xryconﬁdence 2
curious and remarkable over-conﬁdenf:e— (Ka‘llt S_C - bodies the
Aristotelian logic was based on the be}lef .that Og(li o eith these
‘forms of thought’, that we can’? but thl.nk in acl({::; 3p b olow.) Or,
principles. Discussion of these 1deas. will be.;:x D ogie would
again: Frege thought that the reduction of arit ;lnetook e e of
guarantee arithmetic epistemologically, becausF ethat Froge’s ‘self-
logic to be self-evident; we, howereh knowf'img his confidence mis-
evident’ axioms were inconsistent, are apt to‘l n hoval essay on the
placed. (Lakatos 19634, in a splendid phi 0floptendency to place
history of mathematics, similarly subvertls tA:iother o against
mathematics on an epistemologicfll pedesta -)1 oo that other people
epistemological over-confidence 18 .the ‘know e tgible i onc'e own.
hold, with as much confidence, beliefs mcorr'lpatoo. hevery plurality
And’this motive operates in the sphere of logic, ion, o any infallible
of logical systems speaks against our possess

i i logic.
capacity to ascertain the truths of log

hat the truths of logic are self-

(ii) self-evidence. Still, the idea tWhat o nean t claim that

evident needs closer exami(rixatu:nl.) e bly something to the ¢ Fect
ition i .evident? Presum »
some proposition is self-ev

i ike this, the diffi-
that it is obviously true. But once it has been g:tdlinsk:u ; s;d. the &
culty with the concept of self-evidence cannot
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that a proposition is obvious is, sadly, no guarantee that it’s true. (It is
pertinent that different people, and different ages, find different
and even incompatible propositions — that some men are naturally
slaves, that all men are equal. .. - ‘obvious’.) Whether one says that
Frege’s inconsistent axioms only seemed self-evident, but couldn’t
really have been, or that they were self-evident but unfortunately
weren'’t true, self-evidence must fail to supply an epistemological
guarantec; because either (on the latter assumption) a proposition
may be. self-evident but false, or else (on the former assumption)
though 1f a proposition is self-evident then it is, indeed, true, one has
no certain way to tell when a proposition is really self-evident.l

(1ii). analyticity. Another reason for doubting the revisability of
logic seems to derive from the idea, first, that logical truths are
?.nalytlc. and then, that analytic truths are, so to speak, manifest. If 4
Is true in virtue of its meaning, the thought is, then no-one who
understands it can fail to see that it is true. There is room, I think, for
doubt about whether a really convincing argument cc;uld be ’de-
_veloped along these lines; for the idea of ‘truth in virtue of meaning’
is far from transparent, not only because (as Quine has long urged) of
the ‘rn.eaning’, but also because of the ‘in virtue of’. And even
supposing .that it could, there is room for further doubt about whether
its conclusion would seriously damage fallibilism, for even if, if one
understo?d a logical truth correctly, one could not but reCOgr’lise its
truth,' this would guarantee the correctness of one’s logical beliefs
only if one also had some foolproof way to be sure that one had
c.orx:ect'ly understood a candidate logical truth. (The structural
tumllarlfy between this comment and the previous criticism of the
self-evidence’ argument is worth noticing.)

A d'igrem'on : *Two dogmas’ again

" This seems t}.1e appropriate place for some observations about
e stm@re of Quine’s argument in “Two dogmas’. The paper

0 . . - :
agzlns ‘(I mmphfy, b1'1t not, I hope, misleadingly) with an attack on the
ana ytlc/syn'thetlc distinction, and closes with a plea for the revisa-

i 1Oty of logic. What is the connection between the two?

n . - - 3 )
. nc: may interpret Quu'le as urging the revisability of logic as an
gument against the logical positivists’ conception of analyticity.

! My comments have much in common with Peirce’s very shrewd

critique (1868) of the infalli . Telrees very
supposed us to pos .:‘ :n ible faculty of ‘intuition’® which Descartes
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The positivists take the meaning of a sentence to be given by its
verification conditions; and hence, take a statement to be analytic,
or true in virtue of its meaning, just in case it is verified come what
may. They run together the metaphysical idea of analyticity with the
epistemological idea of a priority; which is why it would be appro-
priate for Quine to attack the claim that logic is analytic, in this
sense, by arguing that logic is revisable. On this interpretation, the
revisability of logic is not a conclusion, but a premise, of the argument
of ‘Two dogmas’.

Another possibility is to see the attack on analyticity as premise
and the plea for the revisability of logic as conclusion. However, if the
argument is: if the laws of logic were analytic they would be unre-
visable, but since there are no analytic truths, the laws of logic aren’t
analytic, and so, they are revisable - it would be a bad one. It is
invalid, having the form ‘A - —B, —A, so B’. One premise is
false, since, as I've just argued, 4’s being analytic doesn’t preclude
our being mistaken about it. And the other premise hasn’t been
established; Quine attacks the second disjunct of the ‘Fregean’
definition of an analytic truth as either a logical truth, or reducible to
a logical truth by substitution of synonyms, but this can scarcely show
that logical truths aren’t analytic, for they qualify under the first
disjunct.

Nevertheless, this interpretat
because it enables one to understand Quine’s more recent in
conservatism about logic. The attack in “Two dogmas’ on synonymy
threaten an account of logical truths as analytic because
constants. Now in Word and
k on meaning notions, but

ion is worthy of some attention;
creasing

etc. would
true in virtue of the meaning of the logical

Object Quine renews his sceptical attac
makes an exception in the case of the logical connectives, which, he
claims, do have determinate meaning (1g60a ch. 2); and this paves the
way for his acceptance (1970 ch. 6) of a meaning-variance argument
to the effect that the theorems of deviant and classical logics are, alike,
true in virtue of the meaning of the (deviant or classical) connectives;
which, in turn, seems to lead him to compromise his earlier insistence

that fallibilism extends even to logic.

Revision of logic .
If fallibilism does extend to logic, if, as I have claimed, we
are apt to be mistaken in our beliefs about logic, then it would be

prudent to be prepared, if need be, to revise our logical opinions.
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But this isn’t to say that revisions of logic should be lightly under-
taken, for the extreme generality of logical principles means that such
revisions will have the most far-reaching consequences; logic s
revisable, but the reasons for revision had better be good. As I argued
in ch. 11 §3, the arguments offered in favour of deviant logics have,

too often, been rather weak.

3 Logic and thought

Kant’s confidence in the unrevisability of Aristotelian logic
rested on the idea that logical principles represent ‘the forms of
thought’, that we can’t but think in accordance with them: an idea
that raises a host of intriguing questions about just what logic has to

do with ‘the way we think’.

Although at one time it was quite usual to suppose that the prin-
ciples of logic are ‘the laws of thought’ (see Boole 1854), Frege’s
vigorous critique was so influential that there has been rather little
support, of late, for ‘psychologism’ in any shape or form. However,
Frege’s arguments against psychologism are, I suspect, less con-
clusive, and at least some form of psychologism more plausible, than
it is nowadays fashionable to suppose. A full-scale re-assessment of
psychologism would require, however, a fuller and more sophisti-
cated account of the nature of thought than I am able to offer; so
what follows can be sketchy at best.

One can begin by distinguishing — the distinction is pretty crude,

but nevertheless may be serviceable as a starting-point - three kinds
of position:

(1) logic is descriptive of mental processes (it describes how
we do, or perhaps how we must, think)

(ii) logic is prescriptive of mental processes (it prescribes how
we should think)

(iii) logic has nothing to do with mental processes

One might call these strong psychologism, weak psychologism and
anti-psychologism, respectively. Examples: Kant held something
like (i); Peirce a version of (ii); Frege, (iii).

In what follows I shall present some arguments for a form of weak
psychologism rather close to that adopted by Peirce (1930-58, 3,
161ff.): that logic is normative with respect to reasoning. I shall then
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go on to point out some advantages of weak psychologism as agam:t
anti-psychologism, on the one hand, and strong psychologism, on the
other. '
Logic is primarily concerned with arguments: h0w3 ther’l, can llt
relate to the mental processes which constitute re;asomng? i ta;k e
this question in two stages, offering, first, a Platonist answer, andt en
a nominalist version of that answer; the reason for thlS. strategy is
that the connection between logic and thought is t‘hr.own into sharpe}:
relief by the Platonist account, but I. think 'that it is better, thoug
less simply, explained in the nominalist version. . dite of
The Platonist answer: Logic is concerned w1fh the (in)vali ity 0.
arguments, with the connection between Premlses zf.nd conctl};,sill(i)n,
logical relations are relations, such as ental.lment or mcom;;a 1OCCZ,
between propositions. Reasoning is a (certain sort of) me,ntatl, $rf tha;
such as, coming to believe that g on the str.ength of one's et;:3 A
p (inferring ¢ from p), or, coming to recognise that if p w;re Whether,
then ¢ would be the case; and to bt.aheve t}.1at p,orto won.t‘errl Hence,
or what if, p, is to stand in a certain rela.tlon. to a.proposn. 1:})I a.t Fen ,
logic is normative with respect to reasoning in this sense 3 vaﬁé t}gu;
one infers ¢ from p, then, if the argument from pl tf’ q 1s’ hOI,d e
inference is safe, in that it is guaranteed not to result in ONE's
i the basis of a true one.
’ f;}:: Zf)lrlli:ifn(;list version: that s believes tlTat p, or wonders w};.ect;zi
or what if, p, can be analysed, ultin‘lafely, in terms of al ;(;r;lgellief -
relation between s and the sentence 'p; and Platonist ta o
or entertainment of a proposition is to be rt.:ga'rded as a (i(imv:h ent
shorthand for this complicated analysis. Logic 1s conce.med ivlll o
validity of arguments, which, however, are to be conI():Eve i :t 23
as stretches of discourse/strings of sen.tences.; and N ton o
logical relations between propositions 13, again, toﬁe tr:ga oy
convenient shorthen (Spedﬁcatuyt: fiigc;lrl:it:dc;)sn;ﬁtisubs(tlitutable,
i sentences are to be er-su
:}‘:n Z ZZ‘)’U (t):'(}:l: 1:::1gain, it follows that logic is normative, in the sense
explained above, with respect to reasoning. otogiam is, T think,
The nominalist version of weak psyc .o ogls'll ,er R
preferable to the Platonist, for reasons wh:ch wil ::m sgCho]og-
a consideration of an argument of Frege's against psy
ism. tons 1o pey
’s objections to p
onifii;:idelj- the argument which is most relevant

chologism are quite complex, and I .shall
to the position I
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have flefended.l This argument runs as follows. Logic has nothing to
do with mental processes; for logic is objective and public, whereas
the mefltal, according to Frege, is subjective and private. This is why
Frege is so concerned to stress (see especially Frege 1918; and cf.
p. (:)m above) that the sense of a sentence is not an idea (a mental
ex.ltlty)3 but a thought (Gedanke: an abstract object, a proposition).
Since ideas are mental, they are, Frege argues, essentially private;
you can no more have my idea than you can have my headache. If the
sense of a sentence were a private, mental entity, an idea in Frege’s
sense, there would be a mystery about the relation between one
person’s idea and another’s:

(V]

a’s idea

b’s idea

a b

Propositions, however, are public; you and I can both ‘grasp’ the
same proposition, and this is what makes it possible for there to be
objective, public knowledge.?

This argument could be questioned on more than one score: e.g.
wl}y does Frege assume that everything mental is subjective and
prlv:'xteP Is it relevant that the psychology with which he was familiar
Wwas Introspectionist? But it is, anyway, pretty clear that the argument
does not oblige one to divorce logic from mental processes in the way
Frege supposes. For the postulation of propositions will only
guarantee the publicity of knowledge if propositions are not only
objective, but also accessible, if we can ‘grasp’ them; and this is just
what. the Platonist version of the argument for weak psychologism
requires.

In fact, however, Frege has nothing very substantial to say to

mitigate the mysteri ili ‘ * hi
i ysteriousness of our supposed ability to ‘grasp’ his

! I shall ignore altogether Frege’s arguments against psychologistic
aocoll:inlt‘s of ::(mber, except to observe that, in view of his logicism, he
would have taken these arguments to bear indire i
with respect to logic. o4 on paychologiem

* Popper’s reasons for di i i
sopper r divorcing epistemology from psychology are very
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proposition that p
? ?
a b

But this mystery can be dispelled by concentrating, not on ideas
(which create a problem about objectivity), nor on propositions
(which create a problem about accessibility), but on sentences; for the
verbal behaviour of users of a language is both objective and accessible:

sentence ‘p’
a

(Dewey saw this: see 1929 p. 196.) And this supplies a reason for
preferring, as I urged, the nominalist version of the argument for
weak psychologism.

Logic, I suggested, is prescriptive of reasoning in the limited sense
that inference in accordance with logical principles is safe. (Of course,
safety needn’t be an overriding consideration; one might, quite
rationally, prefer fruitful but risky to safe but relatively uninteresting
procedures; cf. de Bono’s championship, e.g. in 1969, of ‘lateral
thinking’.) It is important, however, that on the weak psychologistic
view, though logic is applicable to reasoning, the validity of an argu-
ment consists in its truth-preserving character; it is in no sense a
psychological property. Consequently, weak psychologism avoids the
main difficulty of strong psychologism, the problem of accounting
for logical error: for, since people surely do, from time to time, argue
invalidly, how could the validity of an argument consist in its con-
formity to the way we think? This isn’t to say that strong psycholo-
gism is flatly incompatible with logical mistakes; but that the two can
be reconciled only by means of some explanation of such mistakes as
the result of some irregularity or malfunction of our reasoning powers.
(According to Kant, logical mistakes are the result of the unnoticed
influence of sensibility on judgment.) Nevertheless, its much readier
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reconcilability with fallibilism speaks, I believe, in favour of weak
over strong psychologism.

There are, inevitably, many intriguing questions this leaves un-
answered: for instance, what, exactly, distinguishes logical from
psychological study of reasoning? (It can’t be, as is sometimes
supp.os‘ed, that psychology, unlike logic, is never normative, nor even
that it is never normative with respect to truth; consider, fo; instance
psychological studies of the conditions of reliable/illusory perception.),
What consequences would psychologism about logic have for ques-
tions a'tTout the relations between epistemology and psychology? What
has logic to tell us about rationality? What would the conseq.uences
for p'sychologism be (in view, especially, of Chomsky’s claim that
certain grammatical structures are innate) of the conjecture that
logI1cal forr;l can be identified with grammatical form?

t's goo ids
o ouf o Wtoor l:c!now (to borrow a phrase of Davidson’s) we shan’t

GLOSSARY

* by a term indicates that it has a separate entry. For terminology not
explained here, the reader may find it useful to consult the Dictionary of
Philosophy (Runes 1966), or the entry under Logical ferms, glossary of in
Edwards 1967.

Analytic/synthetic
An analytically true judgment is one such that the concept of its predicate
is contained in its subject, or, such that its negation is contradictory
(Kant); an analytically true proposition is either a logical truth®, or else
reducible to a logical truth by means of definitions in purely logical terms
(Frege: and see logicism*®); an analytically true statement is true solely in
virtue of the meaning of its terms (logical positivists®). ‘Analytic’ is
generally used equivalently with ‘analytically true’; the negation® of an
analytic truth is analytically false. ‘Synthetic’ is generally used equiva-
lently with * neither analytically true nor analytically false’. See discussion
of Quine’s critique of analyticity, pp. 172-4 and 236-7.

A priorila posteriori

A proposition is a priori if it can be known independently of experience,

otherwise a posteriori (an epistemological distinction, by contrast with the

metaphysical analytic[synthetic*® distinction). See discussion of fallibilism

with respect to logic, ch. 12 §2.

An atomic wif® of sentence calculus is a sentence letter (e.g. ‘p"), by con-

trast with a compound, or ‘molecular’ wif (e.g. ‘p V ¢’). An atomic wif of

predicate calculus is an n-place® predicate letter followed by variables*

or singular terms. An atomic statement, analogously, is a statement which

contains no statement as components.

A wif* A is an axiom of L. if A is laid down, its truth unquestioned, in the

system L (trivially, all axioms of L. are theorems® of L). An axiomatic

presentation of logic uses axioms as well as rules of inference®. See

Atomic

Axiom

ch. 2 §3.

Bivalence
Every wif* (sentence, statement, proposition) is either true or else false;

see also excluded middle®. See ch. 11 §3.

Characteristic matrix
A matrix is a set of truth-tables. A matrix M is characteristic for a system S

iff all and only the wffs® uniformly designated® (tautologous®) on M are
9-2
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theorems® of S. A system is n-valued if it has an n-valued characteristic
matrix and no characteristic matrix with fewer than n values; many-valued
if it is n-valued for n > 2z, infinitely many-valued if n-valued for infinite
n.ch. 3 §1 and ch. 11.
Combinatory logic
A bra..nch of formal logic in which variables* are eliminated in favour of
function symbols. See discussion of Quine’s ontological criterion, ch. 4 §2.
Complete
(i) A formal system is weakly complete if every wff * which is logically true®*
in the system is a theorem*® of the system; or strongly complete if, if any
new independent* axiom®* were added, it would be inconsistent®.
Examples: sentence calculus is strongly complete; the usual modal
syster.ns are weakly complete; set theory, arithmetic are incomplete. See
the discussion of completeness as a criterion for counting a system as a
system of logic, ch. 1 § 2.
(ii) For functional completeness, see under truth-functional®.
Conditional
The operators ‘-’ * 37, etc.
A wif* of the form ‘4 — B’, (or statement of the form ‘If 4 then B’)is
:als? called a conditional or hypothetical wff. ‘4’ is called the antecedent,
B t}.le corfsequent of the conditional, A subjunctive conditional is one with
a sx.Jb_junctlve verb (as * If income tax were to be halved, we should all be
Flehg'hted DR a counterfactual conditional is a subjunctive conditional which
implies that its antecedent is false (as ‘ Had income tax been halved in the
) .last budget, we should all have been delighted’). See ch. 3 §2; ch. 10 §6.
Conjunction
A wff* (statement) of the form ‘4 & B’ (‘4 and B’).
Consequence
A wff* (statement) B is a logical consequence of A iff there is a valid*
argument from A to B.
Consistent
A formal system is consistent iff no wff® of the form ‘4 & - A’ is a
theorem?®; or, iff not every wif of the system is a theorem; or (in the sense
of Post, applicable to sentence calculus) iff no single sentence letter is a
theorem.
Constant
!.\ constant is a symbol employed always to stand for the same thing (as,
singular terms.such as‘a’,‘b’, ... etc., or operatorssuchas ‘&*,‘V'...etc.)
by contrast with variables* (as, ‘x’, ‘y’, ‘2’ ... etc.), which range over
a domain® of objects.
Contradiction
Wﬂ' '-of the form ‘4 & —A’; statement of the form ‘4 and not A4’.
Principle of non-contradiction: —(A & — A); or: no wif (sentence, state-
) ment, proposition) is both true and false.
Contradictory
The contradic.tory of a wif® (statement) 4 is a wif*® (statement) which
must be false if 4 is true and true if 4 is false.
Contrary
Wifls ® (statements) 4 and B are contrary if they can’t be both true but
may be both false.
Decidable
A system is decidable if there is a mechanical procedure (a ‘decision
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procedure’) for determining, for any wit® of the system, whether or not
that wf is a theorem®. Examples: sentence calculus is decidable; the full
predicate calculus (including polyadic® as well as monadic® predicates) is
not. Truth-tables supply the decision procedure for sentence calculus;
a truth-table test determines whether a wif is a tautology®, and, by the
soundness® and completeness® results, all and only tautologies® are
theorems*,

Deduction
A sequence of wifs* (of L) is a deduction (in L) of Bfrom 4, ... A4 iffit is

a valid® argument (in L) with 4, ... A, 2s premises and B as conclusion.
Deduction theorem

If, in a formal system L, if

Ay...A, LB, then |p 4~ (4~ (...(4,— B)))

then the deduction theorem holds for L.
Definite description

Expression of the form ‘The so-and-so’, written, formally, ‘(%) Fx’.

See ch. 5 §3.

Definition
An explicit definition defines one expression (the definiendum) by means of

another (the definiens) which can replace the first wherever it occurs.
A contextual definition supplies a replacement for certain longer expres-
sions in which the definiendum occurs but not an equivalent for that
expression itself. (If xs can be contextually defined in terms of ys, xs are
sometimes said to be logical constructions out of ys, and ‘x’ to be an
incomplete symbol®.) A recursive definition gives a rule for eliminating the
definiendum in a finite number of steps. A set of axioms® is sometimes said
to give an implicit definition of its primitive® terms. See ch. 3 §1 for the
interdefinability of connectives; ch. 4 §3 for Russell’s contextual defini-
tion of definite descriptions; ch. 7 §5 for Tarski’s recursive definition of
satisfaction; pp. 103—4 for formal conditions on definitions.

Designated value
Truth-like value, such that all compound wifs® which take a designated
value for all assignments to their components are tautologies®.

Deviation

L, is a deviation of L, if it has a different set of theorems/valid inferences

essentially involving vocabulary shared with L,. A deviation of classical

logic is a deviant logic. See chs. 9, 11, 12,

Disjunction

WH* (statement) of the form ‘4 V B’. Disjunctive dilemma is the form of
argument: if 4 | C, B }FC, then AV B} C.

Dispositional
A dispositional predicate ascribes a tendency or ‘ habit’; in English many
such predicates end in ‘.ble’ (as: ‘irritable’, “soluble’). Dispositional
statements (‘this sugar lump is soluble’) are equivalent to subjunctive
conditionals® (*if this lump of sugar were to be placed in water, it would
dissolve’). See ch. 10 §3.

Domain
(Universe of discourse) — range of the variabl

Double negation, principle of
= — — A. See discussion of Intuitionist logic, ch. 11 §4.

es® of a theory. See ch. 4 §3.

Enthymeme
Argument with a suppressed premise.



246  Glossary

Epistemology
Theory of knowledge.
Equivalence
Two wils (statements) are logically equivalent if they necessarily have the
same truth-value. They are materially equivalent if they have the same
truth-value.
Excluded middle
bV —p (cf. bivalence®). See ch. 11 §3.
Extension
L, is an extension of L, if it contains new vocabulary, over and above
Yocabulary shared with L,, and has new theorems®/valid inferences®
involving the new vocabulary essentially. An extension of classical logic
is an extended logic. See chs. g, 10, 12.
Extension/intension
Reference (extension) versus sense (intension) of an expression. For a singular
term, the extension is its referent, for a predicate, the set of things it is
true of, for a sentence, its truth-value. Two expressions with the same
extension are co-extensive. Related terminology: Bedeutung (= extension)
versus Sinn (= intension) of an expression (Frege); denotation versus
connotation (Mill); extensional versus intensional® contexts. See discussion
of Frege’s theory of sense and reference, ch. 5 § 2; cf. Quine’s distinction
between theory of reference and theory of meaning, p. 119.
Extensional/intensional
A context is extensional if co-referential expressions — singular terms with
the same denotation, predicates with the same extension, or sentences
with the same truth-value — are substitutable within it without changing
the truth-value of the whole, ‘salva veritate’, i.e. if Leibniz’ law holds for
it; otherwise, it is intensional. Examples: ‘It is not the case that...’ is
extensional, ‘Necessarily...’ or ‘s believes that...’ are intensional.
Related terminology: obligue (= intensional) context (Frege); referentially
transparent (= extensional) versus referentially opaque (= intensional)
context, purely referential occurrence (i.e. occurrence in an extensional
context) of a singular term (Quine); truth-functional® connective (= ex-
tens?ona] sentence-forming operator on sentences). See discussion of
Davidson’s programme, ch. 7 §5; cf. Quine’s critique of the analytic/
synthetic distinction, ch. 10 §1.
Finite/infinite
:A set is infinite if it has a proper subset such that its members can be put
In one-one correspondence® with the members of that proper subset.
A set is finite if it is not infinite. A set is denumerably infinite if it can be
put in one—one correspondence with the natural numbers.
Formalism
School in the philosophy of mathematics (Hilbert, Curry) characterised
by the view that numbers may be identified with marks on paper. See
discussion of the formalist approach to logic, p. 224.
Gédel’s (incompleteness) theorem
Ar'ithmetic is incomplete; there is an arithmetical wff which is true but
neither provable nor disprovable (Gbdel 1931). See p. 139 for comments
on the role of self-reference in Gédel’s proof.
Goldbach’s conjecture
H)fpothesis that every even number greater than 2 is the sum of two
primes.
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Implication
(i) ‘p’ materially implies g’ (‘p— ¢°) if it is not the case that p and not g;
‘p’ strictly implies ‘g’ ('p 3 ¢’°) if it is impossible that pand not ¢ (p 3 ¢
= L(p— q)). See ch. 3 §2 on ‘>’ and ‘if, then’; ch. 10 §6 on relations
between material, strict, and relevant conditionals, and the intuitive idea
of entailment.
(ii) ‘Implies’ is also used in another way, as ‘s implied that p’ (where it is
a relation between speakers and propositions, rather than, as above,
between propositions). In this use it means something like ‘s hinted,
though he didn’t exactly say, that p’. Compare discussion of Grice’s
‘ conversational implicature’, p. 36.
Incomplete symbol
Contextually defined® expression. See ch. 5 §3, ch. 7 §7.
Independent
The axioms® of a formal system are independent of each other if none is
a logical consequence® of the others.
Indexical
Expression the reference of which depends on the time, place or speaker,
e.g. ‘now’, ‘I’, ‘here’. See ch. 7 §6(c).
Induction
(i) An argument is fnductively strong if the truth of its premises makes the
truth of its conclusion probable. See ch. 2 §2.
(ii) Mathematical induction: a form of (deductively valid) argument used in
mathematics, to show that all numbers have a property by showing that
o has that property, and that if a number has that property, its successor
also has it.
Inference
A person infers g fromp if he comes to accept gon the strength of p, or comes
to accept that if p were the case, then g would be the case. See ch. 12 § 3
on the relevance of logic to inference; and ch. 2 §3 on rules of inference.
Interpretation (of a formal system)
A set (the domain®, D) and a function assigning elements of D to
singular terms®, n-tuples of elements of D to n-place predicates, and
functions with n-tuples of elements of D as argument and elements of
D asvalueto function symbols. Seeinterpreted and uninterpreted systems,
pp. 3ff; chs. 4 and 5; ch. 10§4 on ‘pure’ versus ‘depraved’ semantics.
Intuitionism
School in the philosophy of mathematics (Brouwer, Heyting), charac-
terised by the view that numbers are mental constructions; leads to a
restricted arithmetic and to a non-standard logic. See ch. 11 §4.
Logical atomism
School of philosophy (early Wittgenstein, Russell) seeking logically
to analyse the structure of the world into its most fundamental com-
ponents (the ‘ logical atoms’). See discussion of the correspondence theory
of truth, ch. ¥ §2; of affinities with Davidson’s programme, p. 124n.
Logical positivism
School of philosophy centred on the Vienna Circle (Schlick, Camap);
characterised by the verification principle, according to which the meaning
of a statement is given by its verification-conditions, and unverifiable
statements are meaningless. See discussion of Quine’s attack on the
analytic[synthetic* distinction, ch. 10§1.
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Logical truth
A wif® is logically true in L iff it is true in all interpretations of L. See
ch. 2 §2.

Logicism
School in philosophy of mathematics, characterised by the thesis (Frege,
Russell) that the truths of arithmetic are reducible to logic (or, analytic*
in the Fregean sense); numbers are reducible to sets. See discussion of the
logicist programme and the question of the scope of logic, ch. 1 §2; of the
effect of Russell’s paradox, p. 137.

Mass term
Expression denoting a kind of stuff or material (as: ‘water’, ‘snow’,
‘grass’) rather than, like a ‘singular term’, an individual object (as: ‘glass
of water’). See ch. 7 §6(c).

Metalogic
Study of formal properties — e.g. consistency®, completeness®, decida-
bility*, — of formal logical systems. See discussion of relations between
philosophy of logic and metalogic, ch. 1 §1; of modal logic conceived of
as a metalogical calculus, p. 182.

Metaphysics
Traditionally, ‘the science of being as such’. I use ‘metaphysical®
primarily to emphasise the distinction between questions about the way
things are (e.g. ‘Is there one correct logic?’) from epistemological ques-
tions, questions about our knowledge of how things are (e.g. ‘Might the
laws of logic be other than we take them to be?’). See ch. 12.

Modus ponens (MPP)
The rule of inference*, from ‘4’ and ‘A — B’ to infer © B’, See discussion
of the failure of MPP in relevance logic, ch. 10 §7.

Monadic/dyadic/polyadic
An open sentence/connective is monadic (1-place) if it has one, dyadic
(2-place) if it has two, polyadic (many-place) if it has more than two
argument(s); e.g. ‘.. .isred’ is a monadic, * . . .is larger than —* a dyadic
open sentence. See the discussion of the role of sequences of objects in
Tarski’s definitions of satisfaction/truth, pp, 1osff.

Monism/pluralism/instrumentalism

(i) In metaphysics®, monism is the thesis that there is only one ultimate kind
of thing, dualism the thesis that there are two, pluralism the thesis that
there are more than two.

(ii) Monism about logic is the thesis that there is only one correct logical
system, pluralism the thesis that there is more than one correct logical
system, instrumentalism the thesis that the notion of * correctness’ doesn’t
apply to logical systems. See ch. 12 §1.

Natural deduction
A natural deduction presentation of a logical system relies on rules of
inference® rather than axioms®. See ch. 2 §3.

Necessary/sufficient conditions
A is a necessary condition for B, if B can’t be the case unless 4 is; A is
a sufficient condition for B, if, if A is the case, B is.

Negation
The negation of ‘4’ is ¢ — 4",

Nominalism/Platonism/ conceptualism
The nominalist denies, the Platonist asserts, that there are real umiversals
(e.g. redness squareness etc.): the conceptualist claims that universals are
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mental entities. Related terminology: reism, materialism, pansomatism

(forms of nominalism) versus realism (form of Platonism). See the discus-

sion of second-order quantifiers®, ch. 4 §3; of Davidson’s extensionalism®

and Kotarbinski’'s nominalism, p. 124n; of the status of possible worlds,

ch. 10 §4.

Object language/metalanguage .

In talking about systems, the system being talked about is known as the

object language, the system being used to talk about it, the metalanguage.

(N.B. this is a relative rather than an absolute distinction; e.g. one

might use French (the metalanguage) to talk about English (the object

language) or English to talk about French.) Thus, metalogic®, the study
of logical systems. See discussion of Tarski’s use of the distinction in the
definition of truth, ch. % §6; cf. its relevance to the semantic paradoxes®,

ch. 8 §2.

One-one correspondence
Two sets* x and y are in one-one correspondence if there is a one—one
relation®, R, by which each member of x is related to exactly one member
of y, and each member of y to exactly one member of x.

Ontology )
Part of metaphysics concerned with the question, what kinds of thing
exist. See ch. 4 §2 for discussion of relations between logic and ontology.

Oratio obliqua
Indirect (reported) speech, as: ‘s said that p’. See ch. 7 §6(c).

Paradoxes ] )

(i) (Also known as ‘antinomies’.) Contradictions derivable in semantics®
and set* theory; they include the Liar (‘This sentence is false’) and

Russell’s paradox (‘ The set of all sets which are not members of themselves

is a member of itself iff it is not a member of itself’). See ch. 8.

(ii) The ‘paradoxes’ of material and strict implication® are theorems® of

classical, 2-valued and modal logic (‘p—>(—p—>¢q)", ‘L—p—(p —3 q)

which seem rather counterintuitive with *—* or * ~3’ when read ‘1.f e h

I use scare quotes because these ‘paradoxes’ involve no contradiction.

See ch. 10.

Peano postulates
Set of axioms for the theory of natural numbers:

1. o is a number.

2. 'The successor of any number is a number.

3. No two numbers have the same successor.

4. 0 is not the successor of any number.

5. If o has a property, and, if any number has that property, then the suc-
cessor of that number has that property, then all numbers have that
property. (Induction® axiom.)

Pramtmfmerican school of philosophy initiated by Peirce and jn‘ma (other
pragmatists include Dewey and F. C. S. Schiller.); characterised .by the
¢ pragmatic maxim’, according to which the meaning of a concept is to be
sought in the empirical or practical consequences (K{mt - pra‘gm‘atudu -
empirically conditioned; Greek praxis— action) of its application. See
discussion of pragmatist theory of truth, ch. 7 §4.

Prﬂupp“:;?l;mupm «B’ if ‘A’ is neither true nor false unless ‘ B’ is true. See
ch. § §3.
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Primitive
Undefined term (see definition*).
Proof g proc_)f (m.L) of 4 is a deduction® (in L) of 4 from no premises except
i ne iaj;m;nz (.of_ L‘)i,llf any. A wif* 4 is provable (in L) if there is a proof
of A; it is disprovable if its ion*® i
Propositional attitude 1% pegation® is provable
Xerb‘s s(;c}tlhas ‘knows’, ‘believes’, “hopes’ etc., which take the construc-
on . iy .
Quantifis s ®s that p°, are known as verbs of propositional attitude (Russell).
Expression (‘(3...)” - the existential i
. ‘@a... quantifier — or “(...)’ — th 1
quantifier) binding variables®. See ch. 4. ¢ © universal
Quantum mechanics
}.\ physic.a.l theory concerned with atomic structure, emission and absorb-
Refute g;n of hiht .by matter. See discussion of ‘quantum logic’, ch. 11 §2
ow 3 t| at 5 .
Show ‘p’.esw (or theory etc.) to be false. N.B. to deny that P is not to
Relation
31 2- 01; more-place pl:edicate is called a relation symbol; its extension® —
e set of on‘iered pairs (triples ... n-tuples) of which it holds — is known
:;9] : }r;latm;t;m-}e;:en:ion. A relation R is transitive if, if (x) (3) (z) Rxy
2, ¢ . L, . Lo
o sz en Rxz; symmetric if (x) (), if Rxy then Ryx; reflexive if
Salva veritate
i Without change of truth-value.
Satisfaction
i) ::dT:::l;i;s deﬁ.nitifon t(,)'f truth (ch. 7 §5): relation between open sentences
nces i
) R .o objects (as e.g. (Edinburgh, London, ...) satisfies
(ii) ;I)Zrutr'lperative logic (p. 85): analogue of truth-value assigned to im:
ative sent ¢ * i isfied i .
P, ences (as e.g. ‘Shut the door!’ is satisfied iff the door is
Sequence
gl;lc:erre:l ;::ir, trip::.l... {n-tuple of objects (i.e. like a set®, except that the
atters; while {a, b} = (b, a}, <a,b) #<b, a)). See th
; 4 = &, ) , @)). e role of
Gut ?equences of' obje'cta in Tarski's definition of satisfaction®, ch. 7 §°5 °
13 (:\:ny col’lectlon into a whole.. .of definite, distinguishable obj;cts'
g antgr), howevctr, set-theory includes the null set, which has no mem-
fers. ; ee’ 'R‘ussell s ’parndox', p- 136. ‘{a, b, c}’ means ‘the set consisting
of a, ,‘c i {x| Fx}’ means “the set of things which are F’; ‘g € {x| Fx}'
i,neanlsI @ is a member of the set of things which are F°. (In Gaédel-
‘:}:}ch :::un'mnna.rl boﬂ—;]]?;:mays se:’-theory a distinction is drawn between sets
i ve members and themselves be membe .
which have members but can’t themselves be members ) e and classes
Skolem-Léwenheim theorem ‘
5:;ry tf;x;;)ry-thnt.has amodel (is consistent®) has a denumerable (see entry
er t.e/mﬁmte') model. See p. 51 for its bearing on substitutional
quantification. on
Sound
(i) An argument is sound if (i) it is vali i emise:
alid® . . .
comelntos ia soun ) valid® and (ii) its pr s, and hence, its
(ii) A logical system is sound iff all i
£ its theore i H
is the converse of completeness®, s are logically true®; soundnes
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Syntax/semantics/pragmatics
Syntax is the study of formal relations between expressions; thus, the

vocabulary, formation rules and axioms®/rules of inference® of a system
are called the syntax of the system. Semantics is the study of relations
between linguistic expressions and the non-linguistic objects to which
they apply; thus, the interpretation® of a system is called the semantics of
the system, (Roughly, the distinction between syntax and semantics could
be compared to that between grammar and meaning.) Pragmatics is the
study of relations between expressions and the use or users of these
expressions. See syntactic and semantic accounts of validity, ch. 2 §2;
syntactic, semantic and pragmatic approaches to propositions etc., ch. 6 §1;
pragmatic relations of conversational implicature, p. 36; and pre-

supposition®, pp. 67ff.

Tautology
Technical sense: a wif® is a tautology if it takes the value ‘true’ for all

assignments of truth-values to its atomic® components (extended, in the
case of many-valued logics, to: if it takes a designated® value for all

assignments to its atomic components). The soundness® proof for

sentence calculus shows that only tautologies® are theorems®; the com-

pleteness* proof that all tautologies are theorems.
Non-technical sense: a statement is tautologous if it says the same thing

twice, and so is trivially true. See the discussion of the pre-systematic idea
corresponding to the technical notion of logical truth®, pp. 14-15.
Theorem
A wiF® A is a theorem of L iff A follows from the axioms® of L, if any,
by the rules of inference® of L. See ch. z §2, ch. 12 §1.
Theory of types

Russell’
avoids the set®-theoretical, the ramified

semantic® paradoxes. See ch. 8 §z.

Truth-functional ) .
A connective (sentence-forming operator on sentences) is truth-functional

if the truth-value of a compound of which it is the main connective
depends solely upon the truth-values of its components; in which case
a truth-table can be given for that connective. A logical system is truth-
functional if all its constants are truth-functional. An n-valued system is
functionally complete — has an adequate set of connectives — if it has enough
connectives to express all n-valued truth-functions. Examples: the con-
nectives of classical and finitely many-valued sentence calculi are truth-
functional; modal operators and epistemic operators are not. See
discussion of logicians’ preference for truth-functional connectives, ch. 3
§2; of many-valued and non-truth-functional calculi, ch. 11.
(T) schema

Tarski's material a
tion of truth have as

s formal solution to the paradoxes®; the simple theory of types
theory of types avoids the

dequacy condition requires that any acceptable defini-
consequence all instances of the (T) schema:
S is true iff p

where ‘.S’ names the sentence on the right-hand side. See ch.7§sand 6.

Valid A formal argument is: ) ] )
syntactically palid-in-L iff its conclusion follows from its premises and
f the rules of inference® of L,

the axioms® of L, if any, by means o o 1 s
semantically valid-in-L iff its conclusion is true in all interpretations of

L in which all its premises are true.
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Variable

Glossary

An informal argument is:

valid iff its premises could not be true and its conclusion false.
See ch. 2 §2; ch. 10 §6.
Expre.ssmn, as: ‘x’, 'y’ ... (in first-order predicate calculus), ranging overa
don'tam“ of objects; by contrast with constants*, as: ‘a’, ‘4’ ..., each of
which denotes a specific element of the domain, An expression which can
be substituted for a variable is called a substituend for the variable; the
elements over which it ranges, its values. A bound variable is one within,
a free variable one without, the scope of a quantifier®. See ch. 4.

Verisimilitude

Nearness to the truth (Popper); see ch. 7 §6(b).

Vicious circle principle

Wi

Poincaré and Russell diagnose the paradoxes* as resulting from violations
of the vicious circle principle (V.C.P.): ‘whatever involves all of a
collection cannot be a member of that collection’. See ch. 8 § 2.
Well-formed formula, i.e. string of symbols of a formal language correctly
constructed with respect to its formation rules. A Jormula is any string of
symbols of a formal language.

ADVICE ON READING

I have given full references in the text, to enable the reader to locate
relevant literature on specific issues. The point of the present section is to
give those new to the subject some suggestions about where to begin
reading.

I have taken for granted an acquaintance with elementary formal logic, as
presented in, say, Lemmon 1965, or Quine 1950, which is somewhat
harder but a good deal richer, A compact presentation of metalogical
results can be found in Hunter 1971 or Boolos and Jeffrey 1974. For the
history of logic, consult Kneale and Kneale 1962.

Although there are several ‘ introductions’ lo the philosophy of logic, they
are generally harder, and require more sophistication in the reader, than
their titles suggest: Strawson’s Introduction to Logical Theory (1952) pre-
sents a sustained critique of formal logic from the point of view of
ordinary language philosophy, and should be read in conjunction with
Quine’s review (1953c); Quine’s Philosophy of Logic (1970) is, though
short, rich and wide-ranging, but it takes for granted a good deal of dis-
tinctively ‘ Quinean’ philosophy, and is more suitable for the advanced
than the beginning student; Putnam’s Philosophy of Logic (1971) is
devoted to a single issue, the need for abstract entities in logic.

There are several valuable collections of papers. Van Heijenhoort 1967a
contains the classic papers from Frege’s initiation of modern logic with the
Begriffsschrift (1879) to Godel’s incompleteness theorem (1931). Other
useful collections of more recent philosophical papers include Copi and
Gould 1967, Strawson 1967, Iseminger 1968.

If you want to find reading on a specific subject, but don’t know where
to begin looking, you may find the articles on logic and philosophy of
logic in the Encyclopaedia of Philosopky (Edwards 1967) useful; they are
generally informative, and have helpful bibliographies. The reviews in the
Yournal of Symbolic Logic of (philosophical as well as formal) articles from
other journals may also be found valuable. I recommend, in general, that
you begin with primary rather than secondary materials ~ that you read
Frege’s own papers before commentators on Frege, for example; you will
find that secondary material is generally much more useful if you've
already some acquaintance with the work on which it’s based.
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Chapter

10

Ix
2

Advice on reading

Some suggestions about where to begin your reading on topics discussed
in the present book:

On the aims of formalism: Frege 18824, b.

On the scope of logic: Kneale 1956; Quine 1970 ch. 5.

On induction and deduction: Skyrms 1966 ch. 1.

On logica utens and logica docens: Peirce, ‘ Why study logic?’ in 1930~58
vol. 2, especially 2, 185ff.

On validity and logical form: Cargile 1970 ; Davidson 1970; Harman 1970.

On “tonk’: Prior 1960, 1964; Belnap 1961; Stevenson 1961.

On ‘if’ and ‘—’: Faris 1962.

On the development of quantifiers: Frege 1891.

On substitutional versus objectual interpretations: Belnap and Dunn 1968.

On non-standard treatments of quantifiers: Montague 1973.

Frege 1892a; Russell 1905; Strawson 1950; Quine, ‘On what there is’ in

1953a; Kripke 1972.

Frege 1918 (and cf. Popper, ‘ Epistemology without a knowing subject’ in
1972); Quine 1970 ch. 1; Putnam 1971; Lemmon 1966.

Definitions versus criteria: Rescher 1973 chs. 1 and 2.

Correspondence theories: Russell 1918; Austin 1950; Prior in Edwards
1967,

Coherence theories: Bradley 1914; Hempel 1935; Rescher 1973.

Praﬁmatist theories: Peirce 1877; James 1907; Dewey 1901; Rescher 1977
ch. 4.

The semantic theory: Tarski 1944 (and cf. Quine 1970 ch. 3, Rogers
1963); Popper, ‘ Truth, rationality and the growth of scientific know-
ledge’ (in 1963); ¢ Philosophical comments on Tarski’s theory of truth’
(in 1972); Davidson 1967.

The redundancy theory: Ramsey 1927; Prior 1971; Grover et al. 1975.

Russell 1908a; Mackie 1973 ch. 7; Kripke 197S.

On temporal logic: Quine 1960a §36; Prior 1957, 1967; Lacey 1971;
Geach 1965,

On fuzzy logic: Zadeh 1975; Gaines 1976.

On necessary truth: Quine 19s51.

Formal presentation of modal logics: Hughes and Cresswell 1968.

Philosophical issues: Quine 1953b; Linsky 1971; Plantinga 1974.

Reacher 1969; Haack 1974.

On metaphysical questions: van Heijenhoort 1967b; Rescher 1977
chs. 13, 14.

On epistemological questions: Quine 1951; Putnam 1969; Popper 1970.

On psychologism: Mill 1843 book 11; Frege (on mathematics) 1884
especially §26; (on logic) 1918; Peirce 1930—58, 3, 16 1f.; Russell 1938.
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