
-----GROVER MAXWELL-----

The Necessary and the Contingent 

To begin my defense of the analytic-synthetic dichotomy I shall look 
askance at another dichotomy, the distinction between so-called natural 
languages, on the one hand, and constructed or "artificial" ones, 1 on the 
other. The "natural languages," for many philosophers, seem to be those 
to which explicit rules and stipulations are not applicable. Now of course 
one could ( stipulatively!) define 'natural language' in such a manner; but, 
unfortunately, such languages exist only in the pipe dreams of philoso
phers. For all actual languages contain the apparatus for "explaining"-for 
specifying-meanings of their terms; and, I contend, statements of a form 
such as '"-" means . . .' should be regarded as prescriptive or stipulative 
in force; it is a variant of the naturalistic fallacy to regard them as descrip
tive assertions or, even, as functioning chiefly to convey information about 
how anyone, as a matter of fact, does (as opposed to should or is to) use 
language.2 And the important point is that this apparatus is put to fre
quent use, not only by philosophers and by scientists, but by the ordinary 
man using "ordinary language." Furthermore, it either is or ought to be 
used in all contexts which are of any philosophic interest. I for one sub-

NOTE: For a more detailed exposition of some of the points adumbrated herein, see 
G. Maxwell, "Meaning Postulates in Scientific Theories," in Current Issues in the Phi
losophy of Science, H. Feig) and G . Maxwell, eds. (New York: Holt, Rinehart, and 
Winston, 1961), and G. Maxwell and H. Feigl, "Why Ordinary Language Needs Re
forming," Journal of Philosophy, 58 :488 ( 1961). 

Professor Putnam has told me that his stimulating article in this volume resulted 
from his disagreement with some views of mine contained in an informal research 
memorandum. Since I have not been entirely convinced by Professor Putnam's essay, 
it seems not inappropriate to express my largely unregenerate views in this space. 

1 In both instances, I am concerned with languages and not, for example, with un
interpreted calculi. 

2 I cannot but believe that this fallacy is at the root of much of what is contained in 
the famous "Two Dogmas" paper. Quine conceives of statements involving meaning 
talk as statements which are ostensibly confirmable or disconfirmable by data concern
ing adnal linguistic practices. He sees the difficulties involved in such a view and be
co 111 t:s i11 C' linccl to throw ont meanings (and, thus, analyticity) altogether. 
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scribe to the commonplace that many disputes and problems which are 
purportedly about substantive matters are actually due to conceptual (lin
guistic) difficulties. And many of them can be resolved only by stipula
tions which "tighten up" or modify certain concepts and which "create" 
certain other, new ones. Thus, many, many contexts of use of "natural 
languages" are, and many others ought to be, shot through and through 
with something like what is sometimes called 'rational reconstruction.' 
In order to avoid the somewhat narrow connotations of this term, I have 
used the expression 'rational reformation' to refer either to the process 
or to the product of issuing rules or stipulations concerning meaning and 
use, whether this be full-fledged formalization, explication, or merely the 
issuance of one simple rule or stipulation. 

Next, I take any sentence of the form 'Sentence S is analytic (in the 
broad sense) in this context' to be a signal to the effect that, within the 
rational reform tion to be used in the context in question, the meanings 
of the terms of S are to be taken as such that S is unconditionally assert
able. Note that according to this, strictly speaking, it is proper to ascribe 
analyticity to a sentence only with reference to its being within a rational 
reformation. However, we might take 'S is analytic (full stop!)' to mean 
the same (roughly) as 'Within any reasonable reformation, S would be 
unconditionally assertable.' 

T n the sense of 'analytic' which I am recommending, all analytic sen
h.: 11ccs are totally devoid of "factual content." To use Max Black's helpful 
t·crminology, analytic sentences are (object language) surrogates for lin-
uistic rules.3 Of course, a sentence which is analytic in one context may 

he synthetic in another; in this case, it is always correct to say that some 
of the terms of the sentence (and, a fortiori, such sentences themselves) 
cltangc their meaning from context to context. 

But although analytic sentences do not even convey, in any straight
forward manner, factual information (not even information about lin
f~ ll isl ic practice), facts are involved here in the following manner. When 
w give reasons for adopting rules or stipulations which render certain 
N •11t c11ccs analytic we usually appeal to facts. Thus we may point to the 
( li11g11ishc) fact that most people have a certain set of habits involving 
I Ii · word 'bachelor,' and argue that if we adopt a stipulation (along with 
'l' rl11i11 01"11crs) which renders 'All bachelors are unmarried' analytic, then 

• M. Bind. " Nt:cc.:ssary Statements and Rules," Philosophical Review, 67 :313-341 
( l lH H) . 
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the resulting meaning of 'bachelor' will be such that its use in our rational 
reformation will correspond quite closely to its "ordinary use." Or we 
might appeal to the (nonlinguistic) fact that no causal chain can be 
propagated with a velocity greater than the velocity of light in vacuo as 
one of the reasons for adopting a stipulation which renders 'The one
way speed of light is independent of its direction' analytic (and factually 
empty). (See Professor Griinbaum's essay in this volume.) 

Among the simple kinds of rules we shall consider is the explicit defini
tion, which, for the sake of convenience, we shall take to have the form 
exemplified as follows: 

'Bachelor' is to mean the same as 'unmarried, adult, male human.' 

Explicit definitions are of relatively minor interest here, partly because of 
their relatively transparent role and partly because they are, in principle, 
entirely dispensable. 

Next, there are what might be called "partial explicit definitions." Just 
as in a rational reformation which embodies the explicit definition given 
above, the sentence, for example, 'All bachelors are unmarried' becomes 
analytic, a reformation could adopt a stipulation which would render 'All 
dogs are mammalian' analytic. (Needless to say, any reasonable reforma
tion of ordinary English would adopt both of these particular stipula
tions.) In the latter case the relevant stipulation might be (roughly), 
"Nothing is to be taken as an element of the extension of 'dog' unless it 
is mammalian and . .. " (I assume that no satisfactory ("complete") 
explicit definition can be given for 'dog.') This stipulation gives some but 
not all of the "defining characteristics" of dogs. 

Finally, the most interesting group of analytic sentences consists of 
those whose corresponding stipulations are neither explicit definitions nor 
partial explicit definitions. Examples of such sentences are 'Nothing can 
be red and green in the same respect at the same time' and 'The one-way 
speed of light is independent of its direction.' 

My "analytic sentences" are, of course, quite similar to Carnap's "mean
ing postulates" and, indeed, I am indebted to him for some of the termi
nology I shall henceforth adopt.4 

Now there are certain rules which, it would seem, must either be ex
plicitly adopted or conformed to in actual practice in the use of any con
ceptual system whatever, i.e., the basic principles of logic. For example, 

'R. Carnap, "Meaning Postulates," Philosophical Studies, 3:65-73 ( 1953) . 
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it follows from any reasonable meaning which can be given to 'language' 
and 'conceptual system' that any "system" which does not conform, say, 
to the principle of noncontradiction is not a language or a conceptual 
system. Let us, after . Carnap, call sentences which are rendered analytic 
by these rules L-true. Roughly speaking, L-true sentences will be those 
true sentences which contain only logical terms or which contain descrip
tive terms only vacuously. Let us call all other analytic sentences, A-true.5 

Thus 'analytic' in the broad sense includes both A-true and L-true sen
tences. 

Let us turn to a brief explication of the notion of implicit definition 
as it will be used in this paper. I shall say that a descriptive (i.e., non logi
cal) term is implicitly defined (always relative to a given reformation, of 
course) by the set of all L-independent A-true sentences which contain 
the term nonvacuously, provided the term is one for which no ("com
plete") explicit definition is given.6 In the sense thus adopted, implicit 
definition never affords a complete specification of meaning. Terms so 
defined either remain open-textured or enjoy whatever additional mean
ing they may possess by virtue of "ostension." 

But have I been playing fast and loose with dangerous terms such as 
'meaning' and 'factually empty'? I am sorry, but I believe that, in spite 
of frequent manhandling, they are perfectly good terms. It is true that no 
helpful explicit definitions can be given for them, but the same is true 
for any indispensable term. I have been trying to clarify somewhat the 
sense in which I use them by giving a part of their implici_t definition 
in the rational reformation of the metalanguage which I am, at present, 
adumbrating. 

Are all accepted lawlike sentences, particularly theoretical postulates 
and/or "correspondence rules," analytic in a broad sense (W. Sellars)? Or 
are all (A. Pap-at least, all theoretical postulates) or some (M. Scriven) 
of them of such a nature that questions concerning their analyticity can-

• R . Carnap, "Beobachtungsprache und theoretische Sprache," Dialectica, 12: 236-
248 (1 957). 

•We could have omitted the provisional clause, in which case explicit definition 
wo11ld , in a sense, be a special case of implicit definition. More precisely, the explicitly 
cl ·lined term would be implicitly defined by the object-language surrogate of the ex
plicit definition . For example, 'bachelor' would be implicitly defined by the (one) A
l rue sc11tc11 cc, 'Something is a bachelor if and only if it is an unmarried, male, adult 
l111111:m.' In fact, if the form 'A =•r B' is taken as being in the object language, it seems 
r ·li ri1·011s t·o 1"11i11k of it as an abbreviation of the corresponding biconditional, but with 
Ilic ' ... • :ilso scrvi11g as a signnl that the biconditional is A-true. 
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not be settled and, indeed, cannot be properly asked? Or is the analytic
synthetic distinction itself a "dogmatic," "untenable dualism" (W. V. 
Quine, M. White) or, at best, a distinction of "overwhelming unimpor
tance" (H. Putnam)? I do not believe that it is necessary to give an af
firmative answer to any of these questions. However, it is easy to give ex
tremely plausible arguments for some, or all, of these views, particularly 
as far as they concern theoretical terms. Since the more interesting of 
these terms are not explicitly defined and since they cannot enjoy their 
meaning, in any straightforward way, by virtue of "ostension," it seems 
that we must say that they are implicitly defined by postulates and "corre
spondence rules." 7 However, according to the position herein advocated, 
it is only a proper subset of the postulates-plus-"C-rules" which play a 
part in this implicit definition; and the members of this subset are all 
A-true and, thus, factually empty. 

But, I shall be asked, is it not the case that in most theories, the postu
lates are all more or less on a par with each other? Which are the A-true 
postulates and which are the "factual ones"? The answer is, of course, 
that it depends upon the context-upon the rational reformation which 
is used or presupposed. A postulate which is A-true in one context may be 
contingent in another. This entails that the meanings of some of the 
terms involved change from context to context. Is such "conceptual in
stability" of theoretical terms undesirable? I do not think so; at any rate, 
it is unavoidable. Consider the often-used example concerning the con
cept of force. Arguing, even, from actual use, we may say that in some 
contexts, the most reasonable reformation would take 'f =ma' as A-true; 
in this case, 'force' would mean the same as 'mass times acceleration.' 
(This is, to be sure, a very simple example, for if 'f =ma' defines 'force,' it 
defines it explicitly rather than implicitly.) In other contexts, the most rea
sonable reformation would take 'f =ma' as contingent, and 'force' would 
"obtain" its (different) meaning from other principles, e.g., Hookes law, 
restricted to certain appropriately narrow limits.8 

This approach, it seems to me, is adequate for solving not only many 
of the problems about the meaning of theoretical terms but, also, some 

7 The (more or less established) use of the word 'rule' here is unfortunate. In 
' almost any reformation, some so-called correspondence rules will be factual sentences 

and others will be A-true. The same is true, of course, of the "postulates." · 
•See H. Feig!, "Some Major Issues and Developments in the Philosophy of Science 

of Logical Empiricism," in Minnesota Studies in tl1e Philosophy of Science, Vol. I, 
II. I•cigl and M. Scriven , eds. (Minneapolis: University of Minnesota Press, 1956). 
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of those involving observation terms. Consider the so-called cluster con
cepts, whether they be observational or theoretical (cf. H. Putnam's help
ful notion of "law-cluster concepts" in his essay in this volume). Is 'All 
lemons are sour' analytic, synthetic, neither, or both?9 Such a question 
should be interpreted as a request for a rational reformation-for a stipu
lation. In one context it might be convenient to adopt one which would 
render the sentence analytic; in another our reformation might be such 

that it would be synthetic. 
Since any lawlike sentence is a possible candidate for an A-true sentence 

in some rational reformation, does it make sense to talk of the "actual, 
over-all meaning" of a term, a meaning which is sort of a hybrid of the 
various meanings it would have in the various possible reasonable refor
mations involving the term? And, if so, does it follow that all lawlike 
statements are endowed with a kind of necessity? Interpreted loosely and 
somewhat metaphorically, the view implicit in these questions contains 
an important insight. After all, the "meaning which comes to mind" when 
such terms are mentioned often is such a hybrid . But if the "systematic 
ambiguity" 10 of such terms is overlooked, it is this very "hybrid meaning" 
wl1ich gives rise to conceptual muddles, and, at times, outright inconsist
encies. And is it really a hardship to eschew such "actual meanings"? 
After all, any attempt to deal with any problem must occur in a specific 
context and ~n utilize exactly one rational reformation at a time; and in 
n specific reformation, the term ( s) in question will have one and only one 
meaning. 

But the question persists How does one actually go about constructing 
n rational reformation of a specific theory? The actual course to be taken 
will vary so greatly, depending upon what the specific problem is, that 
only a few very general considerations can be mentioned here. For any 
reforma tion, it will be necessary to presuppose-perhaps to stipulate-that 
11 ·crl'ain set of sentences, or sentences having one of a number of specified 
for111s, are synthetic (e.g., certain singular, observation sentences of a cer
t11i11 form, involving, perhaps, a specified list of predicates-or kinds of 

pp . 1- 17. for similar ideas to which I am heavily indebted. See also A. Pap, The 
A l'riori i11 Physical Theory (New York: Kings Crown Press, 1946) . For an excellent, 
1kt11ilc.;cl discussion of the various ways in which 'f =ma' functions in various contexts, 
~('l' N. R. l l:111son, Patterns of Discovery (Cambridge: Cambridge University Press, 
JI) Ii) . 

" l'np, loc. cit.; Scriven , loc. cit.; Putnam, loc. cit. 
'"h:ii;I. loc. cit . 
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predicates-and kind words). There will be a rule to the effect that the 
selection of sentences which are to be taken as A-true must be such that 
no conjunction of A-true sentences L-implies a synthetic sentence. From 
this point on, as far as I can s~e, one must proceed to a large extent by 
trial and error. As Carnap has pointed out there is (certainly!) no deci
sion procedure for A-truth. One will try to select a set of sentences from 
the postulates and correspondence rules which, if taken as A-true, will 
"fix" to a satisfactory extent the meanings of the relevant expressions. As 
a starting place, there will usually be a few sentences which would, clearly, 
be taken as A-true in any reasonable reformation, e.g., 'All electrons are 
electrically charged.' Usually, also, there will be a few which can be se
lected as contingent without appreciable hesitation. As regards the latter, 
however, any lawlike sentence is a possible candidate for A-truth. Several 
alternative reformations may be considered, and, perhaps, one of these 
may be selected as being the most satisfactory for the purpose at hand. 
Among the (not necessarily independent) general reasons which may be 
given for selecting a particular reformation are general clarity, simplicity 
(both "inductive" and conceptual) , heuristic and didactic felicity, and, 
ceteris paribus, reasonably close correspondence to actual usage of the 
relevant terms. 

The "necessary," then, includes only the L-true and the A-true state
ments. These are true by virtue of meaning alone and are completely de
void of any factual content. The "contingent" includes all other descrip
tive sentences. The ambiguity and vagueness inherent in actual linguistic 
practice, even in scientific practice, is what gives rise to the difficulties in 
segregating sentences into these two categories. Why this is so and what 
can be done about it is what I have tried to show in this brief paper. 
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Geometry, Chronometry, and Empiricism 

1. Introduction 

The moment the mathematical discovery of the non-Euclidean geom
etries had deprived Euclideanism of its claim to uniqueness, the triumph 
of an empiricist account of physical geometry and chronometry seemed 
assured. Observational findings were presumed capable, at least in prin
ciple, of establishing the unique truth of a particular kind of metric geom
etry. Ironically, however, it soon became clear that the very mathemati
cal discoveries which had heralded the demise of the classical rationalist 
and Kantian concepJ;ions of geochronometry were a double-edged sword. 
Critics were quick to marshal these mathematical results against the re
nascent geometric empiricists who felt emboldened by their victory over 
the thesis that Euclidean geometry is certifiable a priori as the true de
scription of physical space. The challenge came from several distinct ver
sions of conventionalism whose espousal has issued in a proliferous and 
ontinuing philosophical debate. 

In an endeavor to resolve the issues posed by the several variants of 
onventionalism, th; present essay aims to answer the following question: 

ln what sense and to what extent can the ascription of a particular metric 
•cometry to physical space and the chronometry ingredient in physical 
1 hcory be held to have an empirical warrant? To carry out this inquiry, 
we must ascertain whether and how empirical findings function restric
t ivcly so as to determine a unique geochronometry as the true account of 
th structure of physical space-time. 

NO'I' Il: I nm indebted to Dr. Samuel Gulden of the department of mathematics, Lehigh 
lJ ui v ·rsity, for very helpful discussions. I have al~o benefited from conversations wit? 
Prof ssor Albert Wilansky of that department, w1th Professor E. N ewman of t?~ Um
v rs ity of Pi ttsburgh, and with Professor Grover Maxwell and other fellow J,:>arbc•pants 

11 tit · 195H and 1959 conferences of the Minnesota Center for the Ph1losophy of 
Sric ii C' ·. . ra t ·fnl r•cknowlcdgmcn t is made to the National Science Foundation of the 
ll uitt'd St ntcs for t·lt c suppo rt of rcscnrch. 
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