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Carnap and The Evolution of the A Priori
 

Michael Friedman

According to a now standard picture, the conception of the a priori developed within the logical empiricist tradition arose within the philosophy of mathematics—where it was intended to provide an alternative to the Kantian synthetic a priori acceptable from an empiricist point of view.  This alternative was the logicism of Frege and Russell, according to which mathematics is reducible to logic and is therefore analytic a priori not synthetic a priori.  Moreover, just as logicism explained the possibility of mathematics by reducing it to a more certain basis in logic, Carnap’s Der logische Aufbau der Welt (1928) explained the possibility of empirical knowledge by reducing it to a more certain basis in immediate sensory experience.  Just as the logicist reduction is essentially mediated by logical definitions of the fundamental concepts of mathematics, Carnap’s parallel phenomenalist reduction is mediated by definitions, in the language of Principia Mathematica, of all empirical concepts.  And since these definitions, in both cases, are of course analytic, the analytic a priori suffices (contra Kant) to provide a full explanation of the possibility of our knowledge in both cases.
 

As is now well known, however, this standard picture is much too crude.  My aim here is further to contribute to a more sophisticated understanding by exploring the evolution of the a priori from the early years of logical empiricism through Carnap’s mature philosophy of formal languages or linguistic frameworks first articulated in his Logical Syntax of Language (1934).  In the earlier period, as we shall see, philosophical attention was focussed on problems in the foundations of geometry and physics associated with Einstein’s general theory of relativity, and issues in the foundations of logic and mathematics played a decidedly secondary role.  Moreover, these problems in the foundations of geometry and physics were intimately intertwined with issues in the philosophy (and psychology) of sense perception and thus with more general issues in the epistemology of empirical knowledge.  Finally, whereas Carnap’s Aufbau does represent perhaps the most important stage of the developments I here aim to describe, it was only after the Aufbau, in the period culminating in the publication of  Logical Syntax of Language, that problems in the foundations of logic and mathematics took center stage.  The logical empiricists’s theorizing about the a priori therefore began with problems in the empirical sciences and only then turned to the issues in the foundations of logic and mathematics that the more standard picture takes as its starting point.   

The developments I shall discuss have their roots, as suggested, in Einstein’s formulation of the general theory of relativity in 1916.  For, on the one hand, this theory has the consequence that the physical principles Kant originally took to be synthetic a priori—Euclidean geometry and the Newtonian laws of motion—are no longer universally valid.  And, on the other hand, it is also closely associated with a more general, more radical difficulty concerning the way in which we coordinate abstract mathematical representations with concrete sensory experience in the first place.  In particular, whereas ordinary Euclidean space can be plausibly considered as a Kantian form of our spatial intuition, the space-time structure of general relativity is entirely abstract and non-intuitive.  Indeed, it is for precisely this reason that both Einstein and the logical empiricists saw an intimate relationship between the general theory of relativity and the new view of pure mathematical geometry associated with Hilbert, according to which pure geometry is an entirely formal or abstract axiomatic system having no intrinsic connection with either space-perception or any other kind of sensory experience.
   

Schlick’s Space and Time in Contemporary Physics (1917) and General Theory of Knowledge (1918) provided the first general philosophical account of these problems.
  Schlick begins by generalizing Hilbert’s idea that the abstract concepts of pure geometry are “implicitly defined” by the formal axioms governing them, entirely independently of all intuitive content, to all of the concepts of empirical science; and he thereby enforces a general distinction between perfectly precise and definite abstract concepts [Begriffe], all of which are taken to be implicitly defined à la Hilbert, and relatively crude and indefinite sensory images [Vorstellungen], which can never have precisely defined meanings.  We then have a parallel general distinction between knowledge [Erkennen] and acquaintance [Kennen], where the latter involves immediate sensory givenness, but the former requires merely a successful designation of reality by abstract concepts.  Our characteristically abstract mathematical theories of contemporary physics can therefore count as successful examples of empirical knowledge in spite of—and even because of—their highly non-intuitive character. 

However, since the concepts in question are thus entirely formal and abstract, how is it possible for them to acquire the necessary relation of designation [Bezeichnung] or coordination [Zuordnung] to empirical reality in the first place?  Schlick here proceeds by what he calls the method of coincidences—which is modelled, appropriately, by the use of space-time coordinates in general relativity.  I have no immediate acquaintance with objective physical space, according to Schlick, but only with the subjective psychological spaces characteristic of my various sensory fields—visual, tactile, and so on.  It may happen, however, that I find singularities or coincidences in a number of sensory fields (the coincidence of the point of my pencil with my finger tip in visual space, for example, or a parallel coincidence in tactile space as I feel the point of the pencil pressed against my finger), and it may further happen that such coincidences in a number of sensory fields themselves coincide in time, so that one occurs only when the other does (as in the visual and tactile coincidences of finger and pencil point).  I may then embed these different psychological spaces within a single abstract conceptual space, so that coincidences in different sensory fields are all mapped on to the same quadruple of real numbers representing the space-time coordinates of an objective physical event.  Objective physical space thereby arises as what we might call a conceptual projection of the various intuitive or psychological spaces; and concrete or ostensive definitions, picking out immediately given objects in one or another sensory field, are thereby embedded within a system of implicit definitions.

Reichenbach’s The Theory of Relativity and A Priori Knowledge (1920) also begins, in a chapter entitled “Knowledge as Coordination,” from the Hilbertian conception of the role of implicit definitions in pure mathematics.  In applied mathematics or mathematical physics, however, we are faced with the problem of coordinating an abstract formal system with physical reality.  This type of coordination differs from more familiar ones (such as purely mathematical mappings, for example), in that only one side of the coordination is actually given to us, whereas the other side, physical reality, is not given independently but must first be defined by the procedure of coordination itself.  Here Reichenbach appeals to the use of spatio-temporal coordinates in mathematical physics, but, unlike Schlick, he also appeals to a distinguished class of physical principles—coordinating principles or axioms of coordination—whose role is precisely to insure that the coordination we are attempting to set up is uniquely defined.  In Newtonian physics, for example, the coordinating principles are the Newtonian laws of motion, which uniquely define the class of Newtonian inertial frames or coordinate systems.  In the special theory of relativity, however, we use the modified Einsteinian laws of motion, which uniquely define the class of Lorentzian inertial frames or coordinate systems.  In general relativity, finally, we pick out the much wider class of coordinates compatible with the variably curved yet infinitesimally Lorentzian (that is, semi-Riemannian) manifold underlying all general relativistic space-time structures.   

Reichenbach distinguishes, on this basis, between two meanings of the a priori originally combined in Kant:  necessary and unrevisable, fixed for all time, on the one hand, and “constitutive of the concept of the object,” on the other.
  Coordinating principles cannot be a priori in the first sense, of course, because we have just seen that they change from theory to theory as our scientific knowledge develops.  Nevertheless, they are still a priori in the second sense, for unless they are antecedently in place our mathematical theories have no empirical content—no coordination with physical reality—at all.  Indeed, physical reality is first defined or constituted by these principles, in so far as axioms of coordination introduce an element of invariance (and thus objectivity) into our description of nature (under Galilean transformations, Lorentz transformations, and so on). 

Reichenbach (1920, p. 110[116]) (see note 5 above) criticizes Schlick’s General Theory of Knowledge for objecting to “the correct part of the Kantian theory, namely, the constitutive significance of coordinating principles,” and this sparked a correspondence between the two in the fall of 1920.
  Schlick explains that he accepts the distinction between constitutive principles and ordinary empirical laws.  Nevertheless, it is inappropriate, he suggests, to characterize such constitutive principles as examples of a priori knowledge in the sense of Kant.  They should rather be viewed as conventions in the sense of Poincaré—judgements that are neither true nor false but are simply laid down as stipulations.  Reichenbach replies that Schlick’s move is merely terminological, and he holds that they now appear to be in agreement on all substantive points.  Nevertheless, Reichenbach accepts Schlick’s recommendation from this time forward, and, in his later writings, he consistently uses the terminology of convention and eschews all further defense of the Kantian idea of a priori constitutive principles.

This exchange with Reichenbach also left an indelible impression on Schlick.  In particular, in the second (1925) edition of General Theory of Knowledge Schlick added an entirely new section entitled “Definitions, Conventions, and Empirical Judgements.”
  Whereas the first edition had recognized only two types of definitions, axiomatic or implicit and concrete or ostensive, the second edition makes a threefold distinction between implicit definitions, concrete or ostensive definitions, and what Schlick now calls conventions.  Here Schlick appeals to the example of time-measurement, where we might begin, for example, by stipulating that the times during which the earth rotates once around its axis are equal—and this would be what Schlick calls a concrete definition.  We find, however, that it is simpler and more convenient to allow corrections to this stipulation (arising from tidal friction, for example) based on “the greatest possible simplicity of the laws of nature,” that is, the “fundamental equations of physics,” and it is here, and only here, that we find conventions properly speaking.  Conventions in this sense are not concrete coordinations to particular physical processes but rather fundamental principles of mathematical physics providing general prescriptions for establishing and then correcting such concrete coordinations. 

The principles Schlick now characterizes as conventions, therefore, are just what Reichenbach had earlier called coordinating principles.  The one point Schlick now adds is the idea, due to Poincaré, that only simplicity can determine our otherwise arbitrary choice of such principles.  In the case of time measurement, for example, we may choose to define the equality of times by some other stipulation—by using the heartbeat of the Dalai Lama, say, rather than the laws of motion applied to celestial bodies.  Such a stipulation would in no way be false, for it is only on the basis of some or another such convention that the concept of time can be empirically well defined in the first place.  But such a non-standard stipulation would introduce intolerable complications into our overall system of mathematical physics, and this is why we prefer the standard stipulation based on the laws of motion.  Similarly, as Schlick argues in the fourth (1922) edition of Space and Time in Contemporary Physics, we are free to retain Euclidean geometry in the context of the general theory of relativity, but this, too, would introduce intolerable complications into our physics.  We therefore prefer the standard convention given by Einstein’s principle of equivalence, according to which the laws of special relativity are valid in infinitesimally small regions.

During the same time that Schlick and Reichenbach were corresponding—and, as a result, revising their earlier ideas—about coordinating principles, constitutive principles, and conventions, Carnap was completing his first published work, his doctoral dissertation Der Raum, defended in 1921 and published in 1922.  Carnap’s aim in this dissertation is to clarify and resolve the current disputes about the nature of geometry among mathematicians, physicists, and philosophers on the basis of recent advances in the foundations of mathematics and logic and in mathematical physics.  Mathematicians (and logicians) typically view geometry as a mere formal system having no intrinsic relation to sense experience or physical reality; physicists typically view geometry as an empirical theory functioning as an essential part of their discipline; and philosophers, finally, (that is, Kantian and neo-Kantian philosophers) typically view geometry as a synthetic a priori description of the pure form of our sensible intuition.  Each of these viewpoints, Carnap argues, is, in a certain sense, correct, but to see this we must carefully distinguish among three different types or meanings of space.  Formal space is a pure abstract structure in the sense of the viewpoint of the typical mathematician (or logician), but physical space, especially as it functions in the general theory of relativity, is the object of an empirical theory entirely on a par with the rest of physics.  Intuitive space, finally, is an a priori structure given to us by what Carnap, following Husserl, calls essential intuition [Wesenserschauung]; it is just that what is intuitively given to us in this way does not include the full metrical structure of Euclidean space but merely what Carnap calls the topological structure of infinitesimally Euclidean space—the structure, that is, common to all Riemannian manifolds, whether of constant or variable curvature.
 

What, now, are the relationships among these three types of space?  Intuitive space relates to formal space as a concrete instance given in sensibility of the general abstract structure (more precisely, the class of such structures) provided by the latter.  It thus stands to formal space as a particular instance of a general concept in a relationship Carnap calls specification [Einsetzung].  Physical space then relates to intuitive space in that the objects of physics are “contained,” in the Kantian sense, in the pure form of intuition that is intuitive space, and so physical space stands to intuitive space in a relationship Carnap calls subordination [Unterordnung].  The mathematical structures provided by formal space therefore apply to the objects of physical experience only via the essential mediation of intuitive space.  Here, however, a special problem arises; for the structure provided by intuitive space is, as we have seen, merely topological, whereas mathematical physics of course requires a full metrical structure.  Carnap addresses this problem by appealing to the conventionalist account of metrical structure in general relativity earlier articulated by Schick—where, in particular, we can only account for the metrical structure actually employed in the general theory by a conventional act of stipulation based on the overall simplicity of our total system of mathematical physics.  Carnap distinguishes, accordingly, between two different levels of “experience-constituting” form.  Topological form is necessary or unique, and it is a priori given by the pure form of our sensible intuition.  Metrical form, by contrast, is not necessary but “optional [Wahlfrei],” and it can only be given by a convention or stipulation in the sense previously defended by Schlick and Poincaré.

In the years immediately following the publication of Der Raum Carnap abandoned his commitment to the synthetic a priori and therefore his commitment to an a priori intuitive space functioning as a pure form of sensible intuition.  Nevertheless, the distinction between two levels of experience-constituting form—topological or necessary form and metrical or optional form—continued to shape his conception of how the abstract structures of mathematical physics relate to the concrete contents of sensory experience.  In particular, in “Dreidimensionalität des Raumes und Kausalität” (1924) Carnap distinguishes between the primary world of subjective immediate sense experience and the secondary world of three-dimensional, causally ordered physical objects.  The primary world is a product of a “necessary formation” yielding a particular (topological) spatio-temporal ordering of the originally given data of sense (one temporal dimension and two spatial dimensions).  No experience is possible at all without this primary ordering.  The secondary world, however, is a product of an “optional formation”—involving a large variety of possible alternatives—yielding the full four-dimensional causal structure described in physics; and so it depends, as before, on a conventional stipulation in the sense of Schlick. 

We know that Der logische Aufbau der Welt was written largely in the years 1922-25, during the very period, as we have seen, that Reichenbach, Schlick, and Carnap himself were struggling with issues about coordination, constitution, and convention initially arising in the context of Einstein’s general theory of relativity.  Indeed, Carnap and Reichenbach had struck up a correspondence during these years, based on their common interest in “methodological problems created by Einstein’s theory of relativity,” and, after the two had met one another personally at a conference they co-organized in Erlangen in 1923, Reichenbach put Carnap in contact with Schlick.
  As a result, Schlick invited Carnap to lecture in Vienna in 1925, where he presented lectures to Schlick’s Philosophical Circle based on the Aufbau project—then entitled Entwurf einer Konstitutionstheorie der Erkenntnisgegenstände.  Carnap returned to the University of Vienna in 1926 as Privatdozent, with his Entwurf serving as his habilitation, and what we now know as the Vienna Circle was born.  The assimilation of Carnap’s Aufbau project was one of the first orders of business.   

As recent scholarship has made abundantly clear, the standard picture of the Aufbau as primarily a contribution to radical empiricist or phenomenalist foundationalism is at the very least grossly exaggerated.
  I now want to argue that it is much better understood in the context of the issues we have just been discussing—the problem of forging a new kind of relation between abstract mathematical structures and concrete sensory experience in the wake of Einstein’s general relativity theory, which provided, as we have seen, its immediate background.  In this context, I believe, the Aufbau is best understood, in fact, as a further articulation and generalization of the program begun in Carnap (1924).  

Thus, we again begin with the primary world of subjective immediate sensory experience, now called the realm of the autopsychological, and our initial aim is to characterize the topological formal structure distinctive of this realm.  Under the influence of Gestalt psychology, Carnap views the given stream of experience in an originally holistic fashion, not yet differentiated into individual sensations.  Our task, accordingly, is to explain how such individual sensory elements are then differentiated, on the basis of an originally holistic basic relation of remembrance-of-part-similarity.  This task is solved by the method of quasi-analysis, the main result of which is that we are finally able to distinguish one sensory field from another (visual, tactile, auditory, and so on) on the basis of their purely formal properties.  Using the topological definition of dimension number recently contributed by Menger, for example, we can say that the visual field is the unique sense modality having exactly five dimensions—two of spatial position and three of color quality.  This characterization uniquely picks out the visual field from all other sense modalities by what Carnap calls a purely structural definite description making no reference whatsoever to intuitively felt sensory qualities.  

The use of such purely structural definite descriptions—free of all ostensive reference to essentially private features of experience—is, according to Carnap, characteristic of modern mathematical physics, which, more than any other discipline, has thus implemented a necessary “desubjectivization” of experience.
 Therefore, if we can characterize even the realm of subjective sensory experience in this way we will have taken an essential first step in explaining how modern abstract mathematics can apply to concrete experience.  In order to complete the explanation, however, it is necessary to consider what Carnap had earlier called the secondary world—now called the realm of the physical.  Our initial move is to set up a correspondence or coordination between color points in the visual field and colored surfaces of ordinary perceptual objects by projecting the former onto abstract points in four-dimensional real number space subject to a number of constraints (continuity, connectedness, and so on), yielding what Carnap calls the perceptual world.  We then construct the true physical world, the world of physics, by the “physico-qualitative coordination [physikalisch-qualitativ Zuordnung]”—which, for example, projects colored points on physical surfaces, in accordance with current electrodynamic theory, onto mathematical micro-physical features of such surfaces responsible for scattering light of corresponding frequencies.  It is only at this stage, that of abstract mathematical physics, that what Carnap calls a univocal consistent intersubjectivization of experience is possible.
 

Carnap’s procedure is reminiscent of Schlick’s in General Theory of Knowledge, but there are also some very important differences between the two.  In the first place, whereas abstract mathematical structure, for Schlick, is given by Hilbertian implicit definitions, the purely structural definite descriptions employed by Carnap are explicit definitions:  they aim to pick out a definite object in the domain of the constitutional system by specifying it as the unique such object satisfying purely formal conditions.
  The visual field, for example, is the one and only sense modality having exactly five dimensions.  The perceptual world is the one and only coordination of color points in the visual field to abstract quadruples in four-dimensional real number space satisfying Carnap’s constraints.  Finally, in the case of the physical world, the formal principles used to enforce a parallel condition of uniqueness are just the coordinating principles, constitutive principles, or conventions that had been earlier discussed in the context of the general theory of relativity.

This becomes clear when Carnap (1928, § 136) introduces the physico-qualitative coordination and the world of physics and, in this context, refers to his earlier discussions of the problem in both Carnap (1924) and “Über die Aufgabe der Physik” (1923).  The aim of this last paper, in particular, is to generalize the account of physical coordinating principles—viewed as conventions in the sense of Schlick and Poincaré—originally presented in the chapter on physical space in Der Raum, so that such principles quite generally are chosen by conventional stipulation from a number of alternatives, on the basis, once again, of overall simplicity.  Accordingly, Carnap (1923, p. 97) characterizes such principles as follows: “[They are] synthetic a priori propositions, however, not exactly in the Kantian transcendental-critical sense.  For this would mean that they express necessary conditions of the objects of experience, themselves conditioned by the forms of intuition and of thought.  But then there could only be one possible form for the content of [a system of physics].  In reality, however, its construction is left in many ways to our choice.”

In the Aufbau, however, Carnap decisively rejects all suggestions of the synthetic a priori.  For the relevant coordinating principles for mathematical physics now function as just the conditions that insure uniqueness in the purely structural definite description by which the world of physics is first introduced by definition.  So Carnap can now assert, more generally, that there are two and only two cognitive sources at work in the constitution of our scientific knowledge.  Objects are uniquely picked out from all other objects by definition (explicit definition) and then further investigated and characterized by experience:  “According to the conception of constitutional theory there are no other components in cognition than these two—the conventional and the empirical—and thus no synthetic a priori [components].”
  Precisely because Carnap has here converted Schlick’s implicit definitions into explicit definitions, he is now able to give very clear and specific meaning to the idea that the relevant coordinating principles or conventions are non-empirical and also non-synthetic.

This leads to an even deeper point of difference.  Schlick’s conceptualization of the problem of coordination is sharply and explicitly dualistic.  On the one side are the abstract, entirely non-intuitive conceptual structures given by a formal system of implicit definitions, on the other are the concrete, entirely non-conceptual sensory representations with which we are immediately acquainted.  By replacing implicit definitions with purely structural definite descriptions Carnap has finally transcended this dualistic problematic as well.  For, as Carnap himself points out in the course of distinguishing his method from Schlick’s, structural definite descriptions achieve uniqueness only by making essential reference to an empirical, extra-logical domain.
  

In the present case our empirical domain is given as the set of elementary experiences on which the basic relation is defined.  The visual field is the unique five-dimensional sense class constructible from these elementary experiences; the perceptual world is the unique assignment of colors to space-time points (satisfying Carnap’s constraints) constructible in this same domain; and so on.  In sharp contrast to a system of implicit definitions, then, a constitutional system in Carnap’s sense is already attached to the empirical world from the very beginning, and there can be no problem at all of coordinating purely abstract conceptual structures to entirely non-conceptual intuitive sensory content.  The earlier problem of coordination addressed by Schlick’s method of coincidences (and by Reichenbach’s conception of “knowledge as coordination”) is instead entirely absorbed within the constitutional system itself, as we construct a purely structural coordination or mapping between one part of the system (the autopsychological realm) and another part of the very same system (the physical realm). 

Carnap has thereby transformed an initially epistemological problem into a purely logical project.  The problem of coordinating conceptual structure and sensory experience in general is solved simply by including what we would now call a non-logical primitive term at the basis of our constitutional system, and the more specific problem of coordinating the abstract structures of modern mathematical physics with concrete empirical reality is solved by constructing a logical coordination or mapping between the autopsychological and physical realms.  As I have suggested, however, none of these logical devices are motivated by the concerns with epistemic certainty typical of empiricist foundationalism, nor is Carnap here particularly concerned with the problems in the foundations of mathematics addressed by traditional logicism.
  Carnap turns to these problems in earnest only after the completion of the Aufbau, and this work is carried out during a period (the late 20s and early 30s) when logicism in the traditional Frege-Russell sense is generally acknowledged to have failed.  Carnap’s response to this situation—the classical foundational debate between logicism, formalism, and intuitionism—is his Logical Syntax of Language (1934), which attempts to forge a kind of synthesis of all three positions that diffuses or dissolves this debate by revealing the various correct elements in all three positions.
 

Carnap’s idea, more specifically, is to reinterpret each of the three positions in question as proposals to formulate the total language of science in one or another way—using one or another set of formal rules as providing the underlying logic of this language.  Intuitionism is the proposal to use only the weaker rules of the intuitionistic logical calculus (in which the law of excluded middle is no longer universally valid) as our underlying logic.  Formalism is the proposal to use the stronger rules of classical logic, but only if an appropriate consistency proof in the meta-language is possible—a proof that proceeds by representing both classical logic and mathematics as axiomatized within a single formal system.  Logicism, finally, is the proposal to use both classical logic and mathematics in a formulation that makes it clear that logical and mathematical rules are of the same kind—that they are, in an appropriate sense, analytic.  Logicism also emphasizes, at the same time, that the application of mathematics in empirical science is central, so that, in particular, we focus our attention on an axiomatization of total science—formal as well as empirical—in which the analytic sentences are clearly demarcated from the synthetic or empirical sentences.
  

Each of these proposals has something important to be said for it.  Intuitionism is correct that it is perfectly possible to formulate alternatives to the familiar classical rules—which intrinsically, as it were, have just as much claim to logical “correctness.”  Indeed, using such weaker logical rules is certainly safer if one is particularly concerned to avoid the possibility of contradiction in the system of mathematics.  Moreover, formalism is also correct, in Carnap’s view, to have similarly emphasized the importance of the question of consistency, and to have pointed out, in addition, that this question can fruitfully be addressed by the program of meta-mathematics.  Unfortunately, as Gödel’s results seem conclusively to have shown, a consistency proof of the required kind appears to be impossible.  Overall, then, Carnap prefers the logicist proposal.  We formulate both classical logic and mathematics within a single system of total science—leaving aside, for the moment, the question of consistency—because this provides us with the simplest and most convenient version of the mathematics needed for empirical science.  In addition, even through we can no longer hope to reduce classical mathematics to logic à la Frege and Russell,
 we can still preserve the insights of classical logicism that logical and mathematical sentences, unlike empirical and physical sentences, are analytic—entirely dependent on the meanings of their logical (as opposed to non-logical or descriptive) terms.

Carnap’s solution to the classical debate in the foundations of mathematics can therefore be seen as a generalization, of sorts, of the relativized and/or conventional conception of the a priori found in the earlier work of Schlick, Reichenbach, and Carnap himself.  Just as, in this earlier work, there is no fixed a priori framework of physical theory (that is, no fixed set of coordinating principles), now, in Logical Syntax, there is no fixed a priori framework—no uniquely “correct” set of formal rules—definitive of logic and mathematics.  Just as (at least after Reichenbach is converted to Poincaré’s terminology by Schlick) the a priori framework of physics is the product, in the end, of a conventional or pragmatic choice based on the overall simplicity and tractability of our total physical theory, now the a priori framework definitive of logic and mathematics themselves is similarly the product of a conventional or pragmatic choice based on the very same considerations.
 

Nevertheless, by the time Carnap is immersed in the program of Logical Syntax almost all traces of the epistemological problem that had motivated this earlier work—the problem of establishing a coordination between abstract logical and mathematical structure and concrete sensory experience—have disappeared.  To be sure, there is one place where Carnap touches on, as an example, the earlier problems concerning physical geometry that had so exercised Schlick, Reichenbach, and the Carnap of Der Raum; but this same section makes it perfectly clear that all of these earlier problems are now entirely subordinated to the new, purely logical problem of establishing a sharp formal distinction between logical expressions, on the one side, and non-logical or descriptive expressions, on the other.
  And the entire point of this distinction, of course, is to make possible a similarly formal distinction between analytic and synthetic sentences in the following section (see note 21 above).  It is by no means surprising, then, that Carnap, during the same period, makes a point of explicitly renouncing all ambitions to address epistemological problems in the earlier sense—including the epistemological problems addressed in the Aufbau.  Epistemology, in all of its traditional guises (even in the purified and attenuated form it took in the Aufbau), is now to be replaced by the entirely new discipline of Wissenschaftslogik—the program of formulating and logically investigating a variety of forms for the total language of science, so that educated pragmatic decisions among them may then be made.
 

It is here, of course, that Carnap first places the concept of analytic truth at the center of his philosophy, and it is precisely this work, accordingly, that provides the focus for W. V. Quine’s notorious attack on this concept—which, among other things, exploits difficulties Carnap has in establishing a general distinction between logical and non-logical (logical and descriptive) terms within the discipline he now calls general syntax.
  But here is not the place to go into Quine’s criticisms further.  I instead want to conclude the present exercise in philosophical history simply by stating my own conviction that the alternative epistemological picture Quine sketches in the wake of his criticisms—the holistic picture of knowledge as a seamless web of beliefs in which logic, mathematics, and empirical science jointly face the tribunal of experience, so that, in particular, there is nothing left of the a priori at all—rests on nothing but sand.  More precisely, it rests on the standard account of the role of the analytic a priori in the philosophy of logical empiricism with which we began, according to which the entire motivation for this conception derives from foundationalist, reductionist epistemology—first in the philosophy of mathematics and then in the philosophy of empirical knowledge.
  By contrast, if we place the logical empiricists’s evolving attempts to revise and reconfigure the original Kantian conception of the a priori within their true historical and philosophical context, we shall, I believe, find ample resources for resisting—and eventually replacing—Quinean epistemological holism.  But this is a story for another occasion.
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Notes




� This paper overlaps considerably with Friedman (2003).  © Cambridge University Press.  I am indebted to Alan Richardson and Thomas Uebel, and to Cambridge University Press, for permission to publish the present paper here.


� This conception is presented, most famously, in Quine (1951), (1969), where it is used as a jumping-off point for Quine’s own radically holistic epistemology.  For a typical version of the resulting standard picture of logical empiricism see Giere (1988, pp. 22-8).  


� Einstein himself makes this connection in his celebrated paper “Geometry and Experience” (1921).  For discussion see Friedman (2002).


� For more detailed discussion see Friedman (1997).  Compare also Friedman (1999, chapter I, postscript).


� See Reichenbach (1920, p. 46[48]).  (Here and in what follows I give page numbers for the German original together with those of the English translation in square brackets.  All translations are my own.)  For further discussion see Friedman (1999, chapter 3).


� For a useful discussion of this exchange see Coffa (1991, pp. 201-4), and compare also Friedman op. cit.  


� This is § 11 of the second edition.  For further discussions (and references) concerning the material in this paragraph and the next see Friedman (2002).


� For futher discussion (and references) concerning the material in this paragraph and the next see Friedman (1999, chapter 2).


� Physical geometry remains just as empirical as any other part of physical theory, however, for the requisite convention must depend, in the end, on the overall simplicity of our total system of geometry plus physics—precisely the criterion earlier invoked by Schlick in this same context.


� See Carnap (1963, pp. 14, 16, 20).


� See, e.g., Haack (1977), Sauer (1985), (1987), Richardson (1990), (1992), (1998), Friedman (1999, Part Two).


� See Carnap (1928, §16), which takes precisely the conceptual apparatus of general relativity (“four-dimensional tensor or vector fields,” “the network of world-lines with the relations of coincidence and proper time”) as paradigmatic of this “desubjectivization.”


� For this claim, in the context of the constitution of the world of physics by the “physico-qualitative coordination,” see Carnap (1928, § 136).


� Carnap (1928, § 15) makes this point very clearly while referring to Schlick, Hilbert, and Carnap (1927).  For a rich discussion of this last paper, in the context of Carnap’s logical investigations of the late 1920s into the notions of completeness and categoricity, see Awodey and Carus (2001).  In my opinion, however, Awodey and Carus (2001, §2) draw too close a connection between these logical investigations and the Aufbau project and, in particular, draw too close a connection between the Aufbau’s notion of a purely structural definite description and Carnap’s (1927) notion of a categorical (in Carnap’s terminology, “monomorphic” ) axiom system.  The former notion is concerned with the uniqueness of certain defining conditions within a particular, already determined (empirical) domain or model—and it thereby results, relative to this particular domain or model, in an explicit definition of the object thereby characterized (as in Carnap’s definition of the visual field, for example).  Comparing Carnap (1928, § 39) with Carnap (1927, p. 356, note 1), it becomes clear that all definite descriptions are explicit definitions in the sense of the latter.  Moreover, Carnap (1928, § 154) makes it clear that a putative purely structural definite description that characterizes its intended object only up to isomorphism—and therefore achieves uniqueness in the sense of categoricity—still fails to achieve uniqueness in the sense required of a purely structural definite description (which, in any case, does not require categoricity).          


� See Carnap (1928, § 179).  This same section also contains Carnap’s explicit attempt conclusively to differentiate himself from the Marburg School of neo-Kantianism.  For further discussion see Friedman (1999, chapter 6, postscript).


� See again Carnap (1928, § 15) (and compare note � NOTEREF _Ref28153757 \h ��14� above).  In this same section Carnap refers also to Reichenbach’s (1920) conception of “knowledge as coordination.”


� Carnap (1928, § 107) simply assumes, with reference to Principia Mathematica, that all of mathematics can unproblematically be reduced to logic.  Carnap’s relatively sophisticated understanding of the type-theory of Principia Mathematica does play an essential role in his epistemological project, however, for we can turn implicit definitions into explicit definitions, in general, only by a device equivalent to quantification over sets or classes (as, for example, Carnap’s definition of the visual field quantifies over all sense modalities or “sense classes”).


� Carnap’s evolving responses to the “foundations crisis” of the late 1920s include Carnap (1930), (1931).  For further discussion see Friedman (1999, chapter 9, § II).  See also Goldfarb (1996).


� See especially Carnap (1934, §§ 16, 17, 78, 84).


� Classical mathematics, for Carnap, is now formulated by taking all mathematical terms as primitive and all problematic set-theoretical principles as axiomatic—including the axiom of infinity and the axiom of choice. For further discussion of Carnap’s philosophy of mathematics see Friedman (1999, Part Three), Goldfarb and Ricketts (1992). 


� For the crucial distinction between logical and descriptive terms, and the resulting distinction between analytic sentences (L-rules) and synthetic sentences (P-rules), see Carnap (1934, §§ 50, 51).  For further discussion see again Friedman (1999, Part Three).


� For further discussion of the relationship between Reichenbach (1920) and Carnap (1934) see Friedman (1999, chapter 3).


� See Carnap (1934, § 50), which illustrates the distinction between logical and descriptive terms by contrasting the metric in a space of constant curvature with the variably curved space-time structure of general relativity.  For further discussion see Friedman (1999, chapters 3, 4).


� See Carnap (1936); and, for further discussion, see Richardson (1996).


� See, in particular, Quine (1963); and, for further discussion, see the references cited in note � NOTEREF _Ref10516838 \h � \* MERGEFORMAT �20� above. 


� See note � NOTEREF _Ref10517038 \h � \* MERGEFORMAT �2� above, together with the paragraph to which it is appended.  The connection between Quine’s attack on foundationalist, reductionist epistemology and his rejection of the analytic/synthetic distinction (and along with it any notion of the a priori) comes out especially clearly in Quine (1951, § 6), which claims that the two “dogmas” of analyticity and radical reductionism are “at root identical.”  For Quine, therefore, the only alternative to foundationalism is precisely his own radical holism.


� For my own attempt to develop such an anti-holistic epistemology of (empirical) science see Friedman (2001).  For further discussion of the relationship between Quine’s radical holism and his disagreements with Carnap in the philosophy of logic and mathematics see Friedman (2003).





