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INTRODUCTION

The task of this paper is an attempt to accentuate the basic characteristics of the philosophy of science of one of the best known contemporary philosophers of science, the Harward professor Hilary Putnam.


In my opinion, this philosophy, by its indisputable influence on the contemporary movement of the analitic philosophy, represents a good choice to introduce the course of some recent problems of the philosophy of science. Since the discussion about the position of epistemology has become heated in the latest years and since the same problem obtained methodological features in the science itself, this philosophy represents an almost inevitable example. Also, it is interesting especially in depicting the formerly mentioned movements, because Putnam changed his position from explicitely realistic to convincingly antirealistic ones.


His doubt is not something that could be a charactaristic of this philosopher or of these days only.It extends back to the very beginning of the occidental philosophic thought, to the philisophy of the ancient Greeks in their sceptical and non sceptical attitude towards the ability of reaching the truth about the universe. Since it is beyond dispute that the whole contemporary analitic philosophy draws the problem of its genesis from the foundations of western spiritual heritage, it would not be exaggerated to say that Hilary Putnam's philosophy is one of the major contributions to the treasury of western spiritual culture.


While I tried to put forward my critical analysis throughout this paper, now I would like to say something about my understanding of the relationship between science and philosophy, too. That is to say, about these two, including art, most important aspects of human intelectual expression.

II


In my opinion our post-war direction towards the philosophy which either avoided contact with science or denied the necessity for estimation of its results, represents a serious delusion. Its more recent variant, the philosophy which having allegedly risen up above the “positivistic” research of physics and having prescribed a method to science, domain and cognitive value of its results, represents another, even greater delusion.


On the other hand, I think that today a really positivistic myth about the science which is entirely independent and unrelated to any form of philosophy (because supposedly all cognition can be deduced from the facts of sensitive nature) should ultimately descend from our spiritual stage.


In my paper I shall try to point out that science depends on philosophy and vice versa; to deny the existence of any speculative basis; to deny the possibility of deducing knowledge exclusively from the facts of “empirical” nature, briefly: to assert that science provokes a form of philosophy and that it can be, as a result of scientific developement, a motive for further directions in the growth of science. We mustn't forget the possibility that a particular, “clean” philosophic idea can, as a plausible scientific hypothesis, cause the development of science.


Nevertheless, transfigured into an ideology or a system of world view, philosophy can strongly obstruct science and its progress. 


Out of this complexity I tried to separate Hilary Putnam's philosophy of mathematics including in the paper only some parts of his philosophy of language, the philosophy of natural sciences and the philosophy of psychology, to the extent they influenced his views about the philosophy of mathematics. I used these parts in the critical analysis of these views as well.

III


On the other side, I limited my work on the part of Putnam's philosophy which undoubtedly can be called the philosophy of scientific realism. I included his “shifting” to antirealism in a measure that was necessary to recognize it as the same antirealistic views. After all, to the extent his “shifting” represented the criticism of his own, formerly realistic views. 


I endeavoured to point out to Putnam's relationship with other philosophies and with bordering problems of the philosophy of science etc. in the notes.


I showed my personal views indirectly on many places through criticism and I hope it is done in a way that is recognizible to any reader who has an education in the philosophy of science. Nevertheless, for the sake of greater clearness, here are the basic points of identification: 

a)  mathematical apriorism of genetic type

b)  scientific realism which includes the exterior, the out of theory cause of

     argumentation of scientific theories

c)  physicalism

d)  The Correspondence Theory as an acceptable theory of truth

e)  rejection of conventionalism

f)  rejection of functionalism

g)  consistency of decision about truth of mathematical statements from   

     solely inner mathematical reasons 

h) notion of mathematical possibility as a mathematically provable true           mathematical model 

i) notion of mathematical necessity as a wholeness of investigated mathematical possibilities 

j) mathematics as a productive cognitive science which uncovers the logical/mathematical structure of the segment of human mind 

k) contemporary computers as unnecessary identifications with the computing part of human mind

IV

l)  the standpoint in which every human mathematical state is a physical state and the result of a physical process.


It is beyond dispute, indeed, that my criticism of Putnam's philosophic views is far from being objective (if anything like that could be possible in philosophy). I hope, though, that my analysis really is. It belongs to the usual logical-ontological analytic method of investigation.


I endeavoured to justify the reason for “selecting” the philosophy of mathematics as the basic field of whole Putnam's philosophy of science by extracting its influence on the comprehension of meaning, of “entities” of the mind, the problem of the a priori knowledge, the characteristics of the philosophy of realism, etc. That is why I think that this philosophy of mathematics stands as a specific measure for everything else in his philosophy. 

C O N S I S T E N T   E P I S T E M O L O G I C A L   

A P O S T E R I O R I S T I C   R E A L I S M

( C E A R )

( I )

PHILOSOPHY OF MATHEMATICS

1.1  A standpoint about mathematical realism in the light of Putnam's general view about realism in science


In the preface of his book “Mathematics, Matter and Method” (1975) Putnam gives the fundamental views of his understanding of the philosophy of scientific realisms:

(1)  Realism not only in relation with material but also in relation with such “generalities” as physical magnitudes and fields in relation with mathematical necessity and possibility. This is equivalent concerning mathematical factors.

(2)  Rejection of the view that any truth could be unconditionally a  p r i o r i.

(3)  Accordingly: rejection of the idea that all “factual” sentences are “sensitively experienced” at every stage, i. e. they are elements of investigatory examinations and consequences of observation.

(4)  The ideal which states that mathematics is not an a  p r i o r i science and an attempt which defines exactly what its sensitively experienced and quasi-sensitively experienced aspects are, historically and methodologically.


The basic ontology of the relationship of “human mind - sense reality” shows its his complete denying of some of the idealistic types or probably logically implied antirealistic “picture” of the world of possible experience. For reality is not a part of mind, but mind is a part, and it is a small part of reality. This p r i u s opens the possibility for a real explanation of real existence as well as understanding mathematics in the meaning of theoretical domain of the complex of the existing universe. With this Putnam opens the possibility for a simply  matherialistic  assertion  about consistency 

of objects reachable through senses. But, facts about mathematical necessity, possibility, physical fields and magnitudes exist in an equally realistic way! The latter of these, of course, are neither objects that can be reached by senses, nor abstract mathematical elements.


Thus, at the same time, Putnam refuses the vulgar materialistic positivism as well as the antirealistic reduction of a scientific fact exclusively the result of sense experience. He rejects the reducing of all facts to a “visible” reality - an explication which says that these “facts” are nothing but theoretical “tools” without any possibility of existing out of theory.


Putnam's intention towards affirmation of scientific entities as pieces of existing reality ends by trying to include mathematics into science which reveal the truth about senses noticeable, free of the existing universe. Since mathematics became an almost natural science it was necessary to break its boundaries with other sciences (especially with physics). In that way abstract mathematical entities became almost physical entities, and mathematical proofs became dependent on physical display.


Putnam finds a methodological confirmation for this opinion in the views of M. Dummett:


(5)  Being a realist, in relation to the existing theory, he takes that statements inside a system are either true or false.


(6)  What makes theory statements true is something beyond men's creations formed through senses, or because of the structure of the men's mind, or it is because of the language, etc.


In order to answer the embarassing question about the existence of abstract mathematical entities, he tries, by refering to G. Kreisel, to open the possibility of conditional existence of the role of these entities in mathematics itself. With this, he  gives  a  particular  and  authentic  realistic

accompaniment to the philosophy of mathematics, and, at the same time, he rejects the always present realistic (and aprioristic as well) oponent - the mathematical Platonism. 


The adopting of Boyd's view according to which accepted theories in developed sciences partially reached the truth (the same notions refer to the same things even if they belong to different theories) determines additional characteristics to mathematics. It should be noted that this Boyd's standpoint can really easily be brought into the connection with the formerly cited Putnam's views, and so we can get the authentic variant of Putnam's philosophy of mathematical realism. Since theories of developed sciences approximately determine the truth about the world of sense experience and since mathematics takes part in determining the complex of the universe, then it makes sense to talk about the truth of mathematical theories only in the sense of their application. That is why Putnam's variant of the philosophy of mathematics is an explicit aposteriorism, i.e. “Consistent epistemological aposterioristic realism” (ew shall use the abbreviation CEAR). Now Putnam has no difficulties in transmitting part of epistemological and methodological demands of the philosophy of scientific realism on mathematics as: efficiency in exploration of the universe, preserving truth-value, progress through convergency of theories. 





The problem of truth


As a real approximation of truth, mathematical theory is liable to changes and improvements. It does not discover a new perfect ideal world, unchangeable in its perfection, literally really existing out of or beyond the noticeable universe, but, here too, the conceptual and methodological demands which count for the rest of sciences are valid. E.g. mathematical theories are subject to rejection if we identify them as false. It is clear that these positions demand answers to questions: 


(7)  What destinguishes statements which are valid solely by mathematical reasons from statements which are true by demands of sciences? 


(8)  Which are the reasons that make us decide about validity of mathematical statements.


The replies are in Putnam's views on the relationship between mathematical and physical statements. 


“The   argument  says  that  the  consistency  and  fertility  of  classical 
mathematics  is  evidence  that  it - or most  of  it - is true under some 
interpretation.”


Here the notion of interpretation cannot mean anything else but application of mathematics out of its own theoretical field, Thus the necessary consequence must be the union of mathematics and sciences. Since they are inseparable by the conception of truth, mathematics and physics e.g. necessarily prescribe that it is not possible to be a realist concerning physics and antirealist concerning mathematical theory. Antirealism here means any aspect of nominalism. So our direct mathematical insight is fallible and demands outer knowledge. The question about the truth of mathematical statements becomes the question about their possible applicability. Accordingly, the question about  truth is the question about truth of physical statements. The philosophical  r e s i d u u m  of the truth of mathematical statements is:


(9)  Mathematical experience says that mathematics becomes true when explained through use; physical experience says that this interpretation is a realistic one.


Therefore, since the methodological decision about the truth of mathematical statements goes across the physical possibilities of application of these statements, the result is complete union of mathematics and physics. I shall cite this Putnam's standpoint throughout my paper as “mathematics/physics mapping”.


For the parts of mathematics which are inapplicable (“up to now”) or “the way of their application cannot be seen”, Putnam provides a much more cautious attitude concerning sciences rather than rejecting them unilaterally. We shall recur to this problem on the following pages. The idea of successfulness plays a great role in the mathematics/physics mapping and it is connected to the idea of applicability by meaning. It can be seen in Putnam's emphasizing of the importance of classical segments of mathematics.


“I have argued that the hypothesis that classical mathematics is largely 
true accounts  for  the  success  of the physical applications of classical 
mathematics    (given   that   the   empirical    premisses   are   largely 
approximately  true and that  the  rules  of  logic  preserve truth).  It is 
worth wile pausing to remark just how much of  classical  mathematics 
has been developed for  physical  application  (the calculus,  variational 
methods,  the   current   intensive   work   on   nonlinear   differential 
equations, just for a start), and  what  a  surprising  amount  has  found 
physical application.”


At first blush, depending on the “logical rules which preserve truth” provides a special status to logic in relation to “mathematics/physics mapping” because “...the validity of logical deduction preserves the approximate truth of mathematical/physical theories.” Simultaneously, mathematics could exist as deduction of consequences (from the axiom of “non-logical”, mathematical/physical nature) by the rules of logic. Therefore, the particularity of the status of logic would reflect in belonging exclusively to a creation of the mind - it would be of the  a  p r i o r i  nature, and not derived from sensitive reality. But, since logic is a very important segment of mathematics, and, it is important in a way that we cannot exactly tell where logic ends and mathematics begins and vice versa, this way the mathematics/physics mapping would be conciderably disturbed because in its base it contains the assertion about exclusively exterior (in relation to mind) decision about mathematical truth. Therefore Putnam endeavours to design logic by standards of natural sciences as well (e.g. quantum logic). We should clearly separate the methodological from the logical-ontological aspect of this problem.

Methodological aspect of the difficulty of the relationship between mathematics and logic


Connecting logic to one of the characteristics of human mind (e.g. by a direct insight to the  a  p r i o r i  ability to judge in the Kantian sense) would not jeopardize Putnam's design of mathematical realism. It is quite imaginable to understand logic as the ability of mind to derive logical derivations from out of logical, sense-experienced data. If we place the theories of mathematical nature on the same level with  a p o s t e r i o r i  physical knowledge then the human mind will be the subject of this cognition. And it is in no way in contradiction with CEAR. 

 The logical - ontological aspect of the difficulty:


The ontological design of mathematics based upon mind (e.g. on the intuitive insight) might seriously discompose  C E A R. Because, in that case, part of mathematics belongs to the a priori field of knowledge from which it derives its truth without regard to any outer subject. In this case the cognitive position of mathematics could go in the direction opposite from the cognition of sensory certitude. Hence Putnam persists on logic as the a posteriori part of methodological and cognitive-ontological  c o r p u s  of the mathematics/physics mapping.


But, regardless of the possibility to fix boundaries between mathematics and logic, he cannot permit the logistical summing up of the whole of mathematics to a specific extended contents of logic.


He accomplishes the criticism of logicism by rejecting Russel's platonism. Here is an example: The usual logistic model for the conclusion whose assumptions, and then the variant, too, represent the statements about  sensitive experience, is: “Two apples are on the chair. Two apples are on the table. The apples on the chair and the apples on the table are the only apples in the room. Neither of apples is at the same time on the chair and on the table. Two and two equals four. There are four apples in the room.” The general logistic description or model for this case is: “For each A,B,C, if C is a union of A and B, (x) and B has two members, then C has four members.” 


Putnam's interpretation of this model is the following:

x and B is separable from A, and A has two members, 


“Thus we see the role of the formula  'two plus two  equals four'  in the 
above inference:  it  is  not  an  added  premiss  (the  inference is valid 
without it);  it  is  rather  the  principle   by  which  the  conclusion  is 
derived   from   the   (other)  premisess.  Moreover,  the   principle  is 
essentially a first order principle: since the initial  universal  quantifies 
'for  every  A,B,C '  can  be  inserted  in  front  of every valid first order 
principle. Thus the above inference  is  tantamount  to  an inference in 
pure logic even by narrow  standards  of  what  constitutes  pure  logic; 
and the fact that the principle 'two plus two equals four' can be used to 
derive  empirical  conclusions  from  empirical  premisses is smply an 
instance of the fact that we noted before: the fact that we assert that a 
principle of pure logic is 'valid' we thereby assert that the principle is 
good under all  empirical  subject  matter  terms. What  has  confused 
people about 'two plus two equals four'  is that unlike  (for all A,B,C)  if 
all A are B and all B are C then all A are C' it does not explicitly contain 
'A,B,C'  which can have empirical subject matter terms 'plugged in' for 
them; but it  is demonstrably  equivalent  to  a  principle  which  does 
explicitly   contain  'A,B.C'.   This   discussion   contains   what   is   of 
permanent value in logicism, I think. This  account  of the  application 
of (discrete) mathematics is neat and intelectually satisfying. Moreover 
it does, I think, show that there  is  no  sharp  line  (at least)  between 
mathematics and logic. . .”


Putnam finds an additional reason in favour of rejecting the possibility of reducing mathematics to logic in the fact that by choosing different mathematical model we change the mathematical image about possible mathematical structures. ”Possible” mathematical structures do not owe their characteristics only to logical rules of derivation, but to purely mathematical characteristics of possible axioms as well. But, according to Putnam, the truth of mathematical statements does not depend on this inner nature of mathematics, but on the posssibility of its use in the frames of natural sciences. However, he is forced to admit that it is the direct insight of the mind which decides, by rules of mathematical “induction”, about the possibility of existence of uncontradictory infinite mathematical structures.


Hence, the question arises:

(10)  How is it possible that the intuitive convinction about uncontradictiveness of an infinite mathematical system plays a vital part at application of a mathematical model, too, when it is obvious that the structure does not result from any application of out of mathematical natural sciences (infinite mathematical structures cannot be applied, and, up to now, cannot be checked completely)? There is an equivalent answer in  C E A R: 


“For the essential business of the pure mathematician  may  be  viewed 
as   deriving  logicall  consequences   from  sets  of  axioms.  (Although 
mathematical  induction  may  be  viewed  either  as  an  'extra-logical” 
method of proof, or as a 'logical' method in a  richer theory,  when  we 
are studying finite models, as I noted).  However,  mathematics  is  not 
just  logic.  For  our  intuitive  conviction  that  certain kinds of infinite 
structures  could  exist  plays  an  essential  role  in  the  application of 
mathematics.  It  is   a  part,  and   an  important  part,   of   the   total 
mathematical   picture   that   certain  sets   of   axioms   are  taken  to  


describe presumably possible structures. It is only such sets  of axioms 
that are used in applied mathematics.”


So, the outcome is not only that the intuitive justification and grounding of infinite mathematical structures derived from it plays an important part in showing that such structures exist without conradiction, but also vice versa - separate sets of axioms which are used in applied mathematics have a great part in intuitive conviction that the supposed infinite sets exist uncontradictively. Therefore the intention is clear: all mathematics should be deduced to its components which are applicable in natural sciences. It is the axiom sets which are taken over from applied mathematics that play the leading part in this and they should be sufficient for a complete description of  supposed infinite mathematical structures. It is clear that such standpoint of Putnam's provokes further questions. E.g.: in what measure can this type of axioms really efficiently define an infinite mathematical structure? How really important is the fact that we deal with  applied mathematics when deciding about the truth of statements of that sort of a supposedly infinite system? Which is, and how great is the importance in this decision the “non-mathematical” fact that axioms of such a set represent statements of applied mathematics?


It is obvious from the history of mathematics, and from its entire activity (including applied mathematics, even under assumption that the chosen axioms can completely “describe” a structure of such character) that the fact that we deal with applied mathematics is of little importance (for the decision about truth of statements of such an infinite structure). On that account we can say that there is no convincing answer in  C E A R  which would reject question no. 10. 


Mathematics, as a “derivation of logical concequences from axioms” according to Putnam has a meaning only as an activity of a pure mathematician, which is far from depicting the real nature of mathematics. Only a mathematician/physicist can decide about its nature, i.e. about the truth of its statements - and it changes completely the inspection of its nature. 


I suggest that we return to Putnam's direct design of the meaning of the idea of mathematical truth through his criticism of Russell's logicism which is included in  P r i n c i p i a   M a t h e m a t i c a. Russell's primary intention was to establish a set of logical rules by which a theory could be created, and, which would (by logical means) enable a description of mathematics as a whole. Thus, it would be possible to reach (without calling upon applicability in the field of  a  p r i o r i) the understanding of a representative, actually existing, perfectly ideal world of mathematical entities and their mutual relations. It is clear that Putnam, with regard to characteristics of  C E A R  could not agree with this kind of realism. His criticism, however, begins indirectly by agreeing with Russell - only those mathematical statements are valid which make part of a system. For Russell they are true as a part of description of really existing mathematical structures and antities; for Putnam they are true as a part of an applicable mathematical system. 


Let us define the difference concerning the distinction of methodological - ontological definitions of the two philosophies of mathematics: 


Russell's understanding of the way of existence of statements variables is directed to grounding of mathematics on the principles of logical rules. He understood the deductive theory of quantificators in relation with these principles as a way by which it is possible to investigate the characteristics of abstract mathematical entities. By this, logic obtains expanded substance which is made of classical logic and axioms expressing mathematical characteristics of entities.


The notion of “statement variable” in this sense has the meaning of a variable whose values are statements which express sameness with universal intentionals. 


Accordingly, statement variables are in a one-to-one correspondence with regard to specific predicates. In the light of realism of these generalities predicates are understood as really existing characteristics of mathematical objects. Therefore, ontology of mathematically true statements covers the domain which consists of a sequence of abstract levels.


The first (zero) level is a group of all simplest individuals which are not sets. Next, the second level contains all statement variables in which individuals make part of an argument.


The third level follows as a group of all statement variables in which the content of level two is conceived in the sense of exposition, etc.


The construction of sets of mathematical entities from the first level onwards includes the theory of quantifiers and the notion of individuals. Thus, the first level posseses the individuals (which is the model for a specific type of mathematical pattern) as the simplest content of logic expanded in this way. If we call Putnam's attitude mathematics/physics mapping, then the Russell's we could call logic/mathematics mapping.


Without any doubt, the difference between them is great. Nevertheless, there are some additional similarities, too. E.g. both Putnam and Russell belong, from the point of view of philosophy, to the idea of realism. The first and the latter act, oppositely indeed, in favour of reductionistic identification. 


Russell stands for deducibility of mathematics to logic, Putnam for deducibility of mathematics to knowledge of natural science. Therefore, Russell's variant of mathematical realism is Platonic, and Putnam's is the philosophy of  C E A R.


What follows is the distribution of the type of reductionistic identification: mathematics-logic, mathematics-physics.


Let us return to Russell's construction of abstract entities. E.g. the statement “There are two X-es” has the same meaning as the statement “There is x and there is y in a way that x is one X and x ≠ y and for every r, if r is one X and y is one X and x ≠ y and for every r, if r is one X, then r=x or r=y.”


From this application of the notion of individuals Russell built his “zero level”. Since individuals are the arguments of statements of the next (first) level, then it is clear that he defined the number as the predicate of predicate. The following is, that “the predicates of predicates taken as sets have a cardinal number. In that way Russell, expanding the field of logic and constructing various levels of mathematical sets, created various mathematical models and bordered the domain of mathematics with them. Mathematical statements which could fit none of the models created in this way he named “unreal”. It is clear that in this case the notion about truth had to be defined according to Platonistic realism: only those mathematical statements which belong to the model from  P r i n c i p i a  are true. An explicit doubt exists about wether Platonism was essential to Russell for logistic grounding of mathematics. Really, he was able to materialize his idea without specifically determining the way of existence of models allowed in  P r i n c i p i a. This is valid without regard to the fact that they inevitably form an w-sequence.


However, in that case it would be more difficult to define he reasons of rejecting some of mathematical statements. This way, with Platonistic philosophy which calls for reality itself when explaining the reasons, the problem has become more distinctive: all statements which are not allowed in   P r i n c i p i a   do not hold truth -regardless of the impossibility to establish the truth of statements which form an w-equence.


So, the quality of non-enumerability does not deny the truth of sets because they exist in the ideal unconditional Platonic sense. The consequence is that the decision about truth of mathematical statements depends on purely mathematical, but on the other hand, philosophical reasons as well. It is especially about this part of Russell's mathematical/physical theory that Putnam gives his criticism. In his criticism he makes use of up-to-date results from the field of decision which are contained in Skolem-Lövenheim's theorem. E.g. there must be a theorem in   P R I N C I P I A  according to which there are many non-enumerable sets of whole numbers for any allowed model. This is in contradiction with Skolem-Lövenheim bacause   P r i n c i p i a   would have to have an enumerable model if we are to accept the assertion about its logical consistence. Therefore, according to Putnam, the idea about decision gives a far better solution to  C E A R  by introducing an outer content to mathematics. He gives some propositions (1967) with accentuated examples. E.g. the position of Non-Euclidean geometries in relation to Euclid.


If we take variants of geometry as real theoretical variants which are “irreconcilable” because of their assertions contained in statements of specific geometrical models, (“non-connectivity” of Euclid, Lobatchevsky (1829), Bolyai (1833), then it is obvious in what extent mathematical statements, considered as “self-evident”, incline to correction. Examples which can be explained by general theory of relativity (e.g. the motion of a light-ray) show the extreme importance of facts of sensitive experience at deciding about truth of mathematical statements. That geometrical variants are to be taken as mutually non-connectible mathematical models Putnam indicates through rejection of the opposite assertion according to which they 

are connectible on the ground of change in the meaning of notions and change in the sense of statements.


“The philosophical  ploy  which  consists  in saying  'then terms would 
have changed meaning' is uninteresting. . .  If  in some sense there are 
'Euclidean  straight  lines'  in  our  space,  then  the  transition to, say, 
Riemannian geometry could  (not necessarily should)  be regarded as a 
mere 'change of meaning'.


However, Putnam does not deny that mathematics has not become a “sense experienced science” by this. For something like this, one feels a lack of variants in its outer, equally important parts, e.g. in classical logic, statement calculus, the theory of numbers, etc. Yet, his convinction about a possible future development of variants of the kind has not weaken.


“I believe that under certain circumstances revisions  in the axioms  of 
arithmetic,  or  even  of  propositional  calculus  (e.g. the adoption of a 
modular logic as a way out of the difficulties in quantum mechanics), is 
fully conceivable.”


It is a drawback that he did not even try to appoint to the contours of this “total imaginetiveness” and even less than that, to its “certain conditons”. Instead, having relied upon his own explanation of geometrical variants, he evolves a proposition about mathematics as Consistent Epistemological Aposterioristic Realism. Not only that it can contain liability to mistakes even when the statements which he gets are deduced by the very strength of deduction (thereupon in the process of verification), but in the evaluation of the position of certain hypothesis which seemingly occupy the  place of  unconditional truths  (e.g.  the  fifth  Euclid's  hypothesis). The  

combination of plain distrust in the reliability of direct mathematical insight and theoretical mathematical variants resulted in explicit approaching of mathematics to methods of natural sciences, almost to their assimilation. In that way mathematics becomes a “quasi sensitively experienced scientific branch”.


For this reason its self-evidence should last as long as we rely on a direct mathematical insight. Discovery of variants in all fields of mathematics, application in natural sciences, acknowledgement of standards of natural sciences at decision about truth of mathematical statements should identify mathematics with natural sciences. Until then, however, it does not mean that “we should not believe to our direct insight”, since we have nothing better.


Any philosophical position different from this one, according to Putnam, is completely wrong. Contemporary attempts of mathematical groundings have weak results (“-isms” like: formalism, intuitionism, logicism, constructivism) because they try to establish the standards of truth exclusively inside the domain of pure mathematics, by purely logical-mathematical means.


“After  all,  a  mathematical  theory  that  has  become  the  basis  of   a 
successful  and powerful scientific system,  including  many  important 
empirical  applications,  is  not  being  accepted  merely  because  it is 
'intuitive', and if someone objects to it  we  have  right  to say  'propose 
something better'! What this does do, rather, is make the 'foundational' 
view of mathematical knowledge as suspect as the  'foundational'  view 
of  empirical  knowledge  (if  one  cares  to  retain  the 'mathematical-
empirical' distinction at all).”


But if we compare quote No. 11 and quote No. 13 we get a contradictory situation. On one side we have a demand for real theoretical mathematical variants (whose statements, in the sense of decision about truth, are to be made by sensitive experience), and, on the other side, a plead for denial of variants provoked by mathematical “-isms” (because they disregard the rules set by  C E A R). The reason could be only in Putnam's dissatisfaction with these variants. His dissatisfaction is evident from the following:

a)  Each of the existing “variants” (intuitionalism, formalism, etc.) by its nature is not of the kind which would show mutual logical non-connectible sense. This is valid for a large number of statements which are contained in all the “variants” of the kind.

b)  “-isms” start from various philosophical hypotheses (trying to avoid logical contradictions) under their influence the selection of various axioms begins. What bothers Putnam is that the standards of natural sciences do not take part in all that.

c)  None of the “-isms” ascribes importance to the standards of applicability, but the selection is made independently, solely for inner-mathematical reasons.

d)  None of the philosophical hypotheses of mathematical “-isms” display the necessity of taking mathematics as a scientific subdivision which, together with the rest of natural sciences, overtakes the epistemological inspection of the “substance” of the existing universe.


It is clear that these logically built standpoints provoke a question which underlines the previously mentioned contradiction:

(11)  How is possible, while real mathematical variants (like geometries) exist, to take mathematics as a scientific field of direct understanding of the “substance” of the existing universe, if hese variants are real (mutually unconnectible and non-deducible) and mathematics  i s an  a p o s t e r i o r i  science?


Putnam finds the following ways to avoid contradiction:  i)  Axioms from applied or applicable mathematics should be selected.  ii)  Variants based on foundational “-isms” should not be taken seriously because they either provoke untenable philosophical hypotheses or cause logical contradiction.  iii) Only those mathematical statements which are experienced sensitively are true.  iiii)  One should accept that one discovers the nature of existing sensitive world through mathematics in epistemological sense.


Item (i) provokes, however, a very complex question which we are going to put through a series of graded questions.


It is obvious that Putnam admits the possibility of realisation of a mathematical model which is suitable  f o r  a non-mathematical sense experienced application. Quotations No. 4 and No. 8 undoubtedly point to that. And so the question follows: How is possible to realise a model for application by experience before the facts of natural sciences on which that application is to be performed, are not discovered?


Axioms should be chosen from the field of applied mathematics. The question follows: By which standard can we know in advance that a model will be applied or applicable? The demands for permissible axioms are: applicability  i n  experience and setting up  f o r  experience. So, before experience, conception (if otherwise not possible) based upon unreliable direct mathematical insight. One should notice that Putnam cannot reject at all this type of grounding because in the absence of different grounding of an axiom he might not be able to answer the most basic question about the possibility of existence of mathematics. Another question follows: on what scientific grounds are the axioms which ought to be applicable, built?


In order to be in accordance with the history of mathematics, Putnam is forced to accomplish a direct mathematical insight as the act of creative ability,  b e f o r e  a scientific experience. Accordingly, at least in the methodological sense,  i n d e p e n d e n t l y  of that experience. The question follows: is it possible at all to have a cognition (unreliable, in fact) about sensory experience if the insight is accomplished before a scientific discovery of such sensory fact?


However, there is one more possibility. Actually, convincingly as it may seem, intuitive mathematical insights tend to produce variants independently of sense data. According to Putnam, efforts are to be made to prove that any of the variants is either fertile, applicable, or true. It is obvious that this resembles to a scientific hypothesis within the frames of general methodological scientific structure. Here, it has to do with special mathematical hypothesis about the construction of the existing universe which is reachable by senses. but, Putnam could not accept something like that because scientific hypotheses are conditioned, which leads to a stipulated “conditionalism” and, as its final effect, to nominalistic antirealism. The consequence could be: realism in natural sciences and antirealism in mathematics - which is highly opposed to  C E A R.


Now we are in position to put our complex question:

(12)  How is possible to accomplish a direct mathematical insight which is, by its methodological position  i n d e p e n d e n t,  and by its epistemological position not only  d e p e n d e n t  o f  sensitive experience as  t h e  insight of its nature, but it can literally be identified with the essence of sense experience?


Let us state that, regardless of Putnam's effort about the best explanation of  C E A R, the notion of direct mathematical insight is liable to get much of an aprioristic sound in the methodological sense. However, the clear demand of CEAR is epistemological aposteriority. The twofoldness of methodological and epistemological position which is hardly tolerable in the structure of science can conduct to confusion. Let us investigate it before we get to the problem of condition of scientific hypotheses which incline to Russell's conditionalism.


The difference, i.e. the twofoldness, is built on Putnam's doubt about division of parts of mathematics to those which contribute to the conception of the existing universe, and to those which should not have such a position granted. According to the reductionistic and aposterioristic immage, there is no essential difference between mathematics and natural sciences. Its separate position, nevertheless, has the experience of an intuitive, creative mathematical act. It is creative, direct and self-evident. It is independent only in the methodological sense, because epistemologically, its results can be true only when they represent the insight of the construction of the existing universe reachable by senses. The trouble is, that Putnam, when speaking about inevitable inner-mathematical methodological rules (e.g. logical consistence, completeness, uncontradictiveness) must inevitably extend the importance of these demands even to the epistemological field.


“Again, I cannot weep bitter tears about the lack of a consistency proof 
for classical mathematics. Even if such a proof were possible, it  would 
only  be a development  within  mathematics  and not a  foundation for 
mathematics.  Not  only  would  it  be  possible  to  raise  philosophical 
questions  about  the  branch  of  mathematics  that  was  ased  for  the 
consistency proof; but, in any case, science demands  much more  of  a 
mathematical  theory  than that it should  merely  be consistent, as the 
example   of  the   various  alternative   systems  of   geometry   already 
dramatizes.”


Let us proceed with citing of Putnam's views concerning the criticism of mathematical “-isms” (the continuation of formerly discussed standpoints b, c, d,). We give special emphasis to his rejection of the possibility of understanding mathematical “-isms” as plausible scientific hypotheses.

(e)  Mathematical theories represent the conception of the system of existing universe.

(f)  Its outer sensitively experienced contents decide about truth of mathematical statements.

(g)  All statements of the sense, including mathematical statements, are true or false.

(h)  The development of mathematics as pure theoretical activity greatly depends on the mathematician's capability to inspect directly.

(i)  The intuitive result of a direct mathematical inspection is mathematical theory. From the methodological point of view such theory is completely self-evident, except the necessity for limitation in the sense of obligation to choose axioms which, since they are mathematical statements, belong to applied mathematics.

(j)  Although mathematical theories inevitably include direct mathematical inspection as the cause of their origin, it cannot mean anything else but the mathematician's act and ability of understanding. This ability makes possible to understand the system of the existing universe. In that extent, the mathematician's act  i s  a part of mathematics/physics (the aposterioristic natural sciences).


Let us examine the logical consequences of the relationship of standpoints (a-j). The consequence of the connection of standpoints (d-e-a-c-h-j) is the refusal of assertion about mathematical theories as scientific hypotheses. 


A very important part of this obstacle is the meaning of the connection of standpoints (h-i-j). The connection (c-d-e-f-g-j) is assured by neoplatonistic aposterioristic realism.


Let us return to another aspect of the problem of establishing the truth in mathematics. Gödel's result expressed as a theorem directs to the conclusion that some statements have to be considered unapproachable when deciding about the character of truth.


Putnam uses this theorem for further criticism of foundational philosophy in mathematics. So, the formulation from the latest quote about “development inside mathematics” is not his effort for self-evidence of mathematics. But, vice versa, only mathematics/physics mapping can successfully solve the problem of uncertainty by limitation of applicability.


Let us conclude:

(A)  Obviously, Putnam's proposition has the following drawback: since mathematics cannot decide about the truth of its own statements, Putnam recurs to the opinion that mathematics has to be epistemologically tied to natural sciences. The trouble is that mathematics methodologically still remains completely self-evident, it develops and  i s  capable to develop regardless of sense experienced facts of nature, and, that parts of mathematics (which have developed entirely free from natural sciences) found their scientific application only afterwards. Hence, because of methodological self-evidence and uncertainty of application, with Putnam's explicit view which directs to the assertion about mathematics as apprehension of sensitive universe, the possibility to understand the system of whole sensitive reality opens independently of the very same reality.


The paradoxical  c o n t e m p l a t i o n  about the “construction” of the universe is contradictory independent regarding the same, sense-reachable universe.

(B)  According to Putnam, the philosophy of mathematical realism can have only the form of one of the aprioristic Platonistic variants, or it is  C E A R.


Influenced by consistent aposteriorism, he chooses one of the two options of understanding the epistemological position of mathematical statements - mathematics as a scientific hypothesis or mathematics as a direct apprehension of the structure of perception.
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If he accepted the first option, CEAR would have the following consequences: “Understanding mathematics as hypothesis” preserves the integrity of mathematics and natural sciences and it also keeps its self-evidence as an act of supposing about the structure of existing universe. But the second part of this understanding does not correspond to CEAR. In other words, a scientific hypothesis is just a choice among possible variants, and variants cannot be seen in mathematics beginning from the most elementary parts of applied mathematics.


Even if they existed, they could lead to conditionalism, i.e. to conventional nominalistic antirealism. All this could lead to consequences which could be dangerous to logical foudations of CEAR. And this because  antirealism in mathematics  and realism in physics can result in conventionalistic understanding of mathematics - agreement without any epistemological grounding. Besides, antirealism in mathematics and realism in physics leaves no opportunity to mathematics/physics mapping. What remains is only understanding mathematics as a knowledge about the system of the existing universe: denying the a priori position to any mathematical statement and reducing these statements to direct assertions about perception. 
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By figure one and by previous results of analysis we verify the justification of question No. (12). Now we can put it in a more concise form:

(13)  How is possible (when realism is ensured by attributing the position of cognition about sensory experience to mathematics) to avoid the consequence (by methodological independence of the act of mathematician's direct insight) of a specific  c o n t e m p l a t i o n  about direct epistemic nature, i.e. about understanding of sensory existence?


Let us explain the justification of this question with figure 1. It is obvious that the possibility of the “hypothesizing” conceptions of mathematics by attributing the quality of aposteriority is limited - which can be seen at level (I) of the “tree”. If we add that today it is difficult to presuppose that variants of some elemental parts of mathematics might ever be established, and, that even the variants (e.g. geometries) that already exist in mathematics, which Putnam does not observe, emerged without any depending on sensory experience, then the justification of our question is certain. Admittedly, the historical fact that non-Euclidean geometries emerged from “development” of the Euclidean is beyond dispute, although in the sensory nothing pointed to that possibility, and even less to their applicability.


Let us return to Putnam's interpretation of the meaning of Gödel's results. They explicitely show that any expanded axiomatized theories contain statements which neither can be proved nor can their unprovability be proved. Thus, for instance, some statements of the number theory in Russell's  P r i n c i p i a  are undecidable. Nevertheless, the subsequent conclusion is not that any mathematical statement is completely or unconditionally undecisive (uncertain) because of this. The case is possible that there are some statements of elementary number theory which are neither provable nor are they disprovable in any system whose axioms human beings might ever have reason to adopt.


“This  has   caused   some   to   doubt   whether   every   mathematical 
proposition,  or even  every  proposition  of  the  elementary  theory of 
numbers, can be thought of as having a truth value.”

Putnam takes the problem of determining the truth of the continuum hypothesis as an example. 

“A  similar consideration is raised  by Paul  Cohen's recent work in set 
theory,  when  that  work  is  taken   together  with   Gödel's   classical 
relative  consistency  proof  of  the  axiom   V = L  (which  implies  the 
axiom of choice and the generalized continuum  hypothesis). Together 
these  results  of  Gödel  and  Cohen establish the full independence of 
the continuum hypothesis  (for example)  from the other axioms of set 
theory, assuming those other axioms to be consistent.”


With this result P. J. Cohen (1963) and K. Gödel (1939) explained that nondenumerable sets stand in a one-to-one correspondence with the entire group of sets of the same kind. Let us cite the consequence of the hypothesis of continuum for the set of whole numbers: if S is an infinite set of sets of whole numbers, then there is no one-to-one correspondence between S and the set of all sets of whole numbers. The result is that none of the lists of the set theory axioms can develop a theory in a satisfactory way which would decide about the truth of this statement. 

Putnam takes his consequence to the limits of its boundaries.


“It  appears  quite  possible  today  that no decisive  consideration will 
ever appear (such as a set-theoretic axiom we have 'overlooked') which 
will  reveal  that  a  system  in  which  the  continuum    hypothesis   is 
provable is the correct one, and that no consideration will ever appear 
which  will  reveal that a system in which the  continuum hypothesis is 
refutable is the correct one. In short, the truth value of this continuum 
hypothesis - asuming  it  has  a  truth  value - may be undiscoverable by 
rational beings, or at least by the 'rational beings' that actually do exist, 
or  ever  will  exist. Then, what  reason  is  there to think  that it has a 
truth value?” 

Since the answer that there is no sensible reason for something like that would discompose his thesis (g), Putnam strives to disprove it. 

(C)  Existence of statements for which one can hardly or in no way establish the value of truth is not a special characteristic of mathematics. E.g. the statement “There exists an infinite number of twin-star systems in space” - belongs to physics. Argumentation in accordance with inductive conclusion on the grounds of natural laws and with the parts of the universe that are known up to now is not convincing because it is quite possible that in space not even a single form of statistic probability rules, and, besides that, there is no physical law out of which a decision might be made with any certainty. A logically inductive conclusion is a too uncertain method to be applied when deciding about the truth of this kind of statement. However, it is not possible to come to a decision in the opposite direction - that the quality of truth cannot be assigned to the formerly mentioned statement.

(D)  some scientific statements in general, and then in mathematics, too, (in the sense of being true) are independent of our cognitive capabilities.

(E)  The only meaning that can be assigned to the assertion that the continuum hypothesis holds the value of truth is:

1. E.g. the expression for real numbers: if S is a set of real numbers and S is neither finite nor denumerably infinite, then S can be put in a one-to-one correspondence relation with the unity interval.

2. thus, the standard model validity is: the integers of the model form an w-sequence under the < of the model; e.g. it is not possible to select positive integers a1, a2, a3 . . . .  from the model in a way that for all “i”, ai+l< ai is valid.

3.  The quality of maximal numerousness (set of sets) is based upon the above statement, i.e. it is not possible to add more “sets” of integers in a way that the result would be the “sets of sets“, “sets of sets of sets”, sets of sets of sets of sets”, etc. to the infinity (•).

(F)  Today's leading principle of the philosophy of mathematics according to which some mathematical statements are not true can be lead to a hidden contradiction. The principle is:

1.  If some arithmetical statements or statements of the set theory may have the validity of truth, to say that an arithmetical set or statement of the set theory is true or false, it is true or false by itself.

2.  All statements which are decidable by themselves hold the quality of truth. Putnam expresses the argument for contradiction in this way:


“For the statement that a mathematical statement S is decidable may itself be undecidable. Then, by (II) it has no truth value to say 'S is decidable'. But, by (I), it has a truth value to say 'S has a truth value' (in fact, falsity; since if S has a truth value, then S is decidable, by (II), and, if S is decidable, then 'S is decidable' is also decidable). Since it is false (by the previous parenthetical remark) to say 'S has a truth value' and 'S is decidable', then it must also be false to say 'S is decidable'. But it has no truth value to say 'S is decidable'. Contradiction.” The argument can be clarified if we express it in the statement calculus.

Formalisation: 0 - predicate/quality “to be decidable”

S - statement, T - predicate quality “to hold the value of truth”. The symbols for logic conjunctions have the classical meaning, with parentheses along and with the metalogical symbol for equivalence <->,  ->,  Ÿ,  ˘,   ∫,  ( ),  .

(i)
(EsO(s))   ,

(ii)
(EsT(s))   ,

(iii)
((Es(T(s)  Æ O(s)))   ,

(iv)
(Es(O(s)  Æ ˘ O(s))  Æ (Es(O(s)
Æ˘ T(s))))   ,

(v)
(Es(T(s)  Æ T(s))  Æ (Es(T(s)
Æ  O(s))))   ,

(vi)
((Es(O(s)  Æ T(s)))  ∫  ((Es(O(s)   Æ T(s))) Ÿ (Es(T(s)  Æ  O(s)))))   ,

(vii)
(((Es(O(s)  Æ ˘ O(s)))  Æ  (Es(O(s)   Æ˘ T(s))))   Æ  ((Es(T(s)  Æ  Æ T(s)))  Æ (Es)T(s)  Æ O(s)))))   ,

(viii)
(((Es(O(s)  Æ ˘ O(s)))  Æ (Es(O(s)  Æ T(s))))  Æ ((Es(O(s)  Æ  


Æ T(s)))  Æ (Es(O(s)  Æ O(s)))))   . Contradiction .

Let us observe briefly Putnam's views (A - F).

View (A) together with view (D) should confirm the justification of the assertion about identity of mathematical statements and statements of sciences, which enables mathematics to expand into mathematics/physics. The relation of the views (B - E - F) confirms the just the contrary by its sense. It justifies our criticism of the view (B), i.e. that the methodological aspect of mathematics can in no way be in accordance with CEAR. Admittedly, the proof in favour of the truth of a statement by which we express the continuum hypothesis and the proof in favour of the assertion that principles (1), (2), which are prevailing in the philosophy of mathematics and which are cited in Putnam's view (F), are contradictory - they are proofs made on the grounds of classical logic (which is, at the same time, part of classical mathematics).


It is certain, therefore, that the consequence of CEAR is the contradictory assertion about a mathematician who is capable to think about the nature of the existing universe, and not that such thinking would be only assumptions or guessings about the structure of sense data, but that it means to see through the very essence of the universe. Respectively, the contradiction in CEAR can be seen in the view that mathematics, as a supposedly aposteriori science, in the methodological sense develops its own theory completely independently of that aposteriority, and, at the same time, the same theory holds the position of a direct “grasp” of the structure of really existing universe.

     1. 3 

Epistemological position of mathematical theories


In relation with the epistemological aspect of the position of mathematics, Putnam's endeavour is beyond dispute - to approach mathematical theories to sciences as much as possible.


A view like this inevitably leads to criticism of contemporary logical positivism (Carnap), especially to his antirealistic conclusion according to which theories of “formal” sciences express nothing but linguistic rules. If we replace these “linguistic rules” by “logical rules” then, accordingly, the result we get is logical formalism (one of the mathematical “isms”). Inasmuch as Putnam's criticism at the same time represents the rejection of formalistic type of the philosophy of mathematics.


Putnam carries out the transfer of truth from purely mathematical theories to theories of applied mathematics by limiting this activity to applied mathematics. Deducing by identification, however, leaves an uncertain position to those parts of pure mathematics which basically cannot be applied or they cannot be the “inductive” consequences of axioms which are chosen from the field of applied mathematics. In spite of that, Putnam tries to describe the difference:


“For, in pure mathematics, the business of the mathematician is not in 
discovering materiality true propositions of the form  'If  M  is a model 
for T then so-and-so'  but in discovering  logically  true propositions of 
that form.


Even if a proposition  of the form in question is true, if is only  'true by 
accident' (say, because  there  is no  M such  that M  is  a model for T), 
then it will not be provable by purely formal means, and hence will not 
be asserted by the mathematician.”


Putnam's later denial of this view taken as a type of conditionalism only reinforced the obvious uncertainty and vagueness at determining the epistemological position of a great deal of theoretical mathematical statements. The interpretation of circumstances strictly in accordance with CEAR did not improve the doubt. In other words, the reference of mathematical notions to sensitive certainty comes out of the assertion about decision about epistemological position of a mathematical theory through application in natural sciences. According to this, mathematics/physics mapping demands natural “reduction” or union of various mathematical theories, their direct mutual reference. The demand for reduction of all mathematical theories into one is inevitable because “hypothesizing” conceptions lead to antirealistic conditionalism. In order to make Putnam's proposal more clear, let us imagine the following, very probable circumstance:


There are two mathematical theories which are conceived in a way that their parts can be applied in sciences. The problem is not in the application of these theories as a whole, but only in the application of their parts. In order to avoid the possible convenctionalistic interpretation, the theories must be grounded in a way which could enable their mutual contraction. If the case is contrary, the possibility to make a decision about truth exclusively on the grounds of an a prioristic conten fails to be carried out. Also, to the contrary again, both theories lose any epistemological position which would have major significance because they represent pure convenctions. It is clear that theories which are applicable to scientific knowledge with their different constituents and at the same time must be mutually completely contractible because otherwise they represent more convenctions, must aspire after union. Moreover, what makes these two theories different at all, or even what distinguishes them one from the other, remains unclear. Consequently, the union of mathematical theories by contraction is a necessity of Putnam'S CEAR.


Now it is quite obvious why Putnam has to take part in a criticism which denies the contemporary mathematical “isms”. It is because “isms” go in the opposite direction from union by contraction, with grounding on different and mutually non-connectible philosophical theories, and without giving any consideration to possible application in sciences. The problem and the drawback of Putnam's criticism of “isms” is that he almost completely closes the discussion with the assertion that they should not be taken “seriously”.


“The systems are doubtless interesting as intellectual exercises; debate between the systems and research within the systems doubtless will and should continue; but I would like to convince you (of course I won't, but one can always hope) that the various systems of mathematical philosophy, without exception need not be taken seriously.”


Since we are not convinced in the determinative reason to accept Putnam's philosophy, in our next analysis we shall not discuss the sameness of mathematical and scientifical knowledge and the sameness of the epistemological positons of mathematical and scientific theories. We shall discuss only their parallel similarities.


Let us observe briefly in relation with the formerly discussed questions (1 - 13), Putnam's answers from the class of parallel similarities. How is possible to make statements on the grounds of logic, by the act creative ability, if logic is an aposteriori science? The most probable Putnam's answer according to parallel similarities would be: It is possible, on the grounds of previous knowledge which is confirmed through experience of sciences. Therefore, with mutual approaching of theories, in the epistemological sense, the creative act can be considered entirely equal as the physicist's activity.


How to explain the fact that variant geometrical systems did not have any defining scientific knowledge as a foundation out of which they have had the possibility to emerge as a mainly aposteriori knowledge? Putnam would not be able to answer the question according to parallel similarities since he adopted the denial of antirealistic conditionalistic conventionalism. For, the explanation of epistemological position of mathematical theories by asserting that it is equal to the position of scientific hypotheses is not permissible. The “hypothesizing” interpretation is pure conventionalism. The answer that would be in accordance with CEAR is absolutely out of question. How can several mutually non-reducible mathematical theories which contain mutually completely contradictory assertions exist at the same time, if the epistemological position of these very same theories should be conceived so that they would have to mean the direct  understanding of the law, regularity or the structure of the existing universe? We cannot recognize at all any uncontradictory answer on parallel similarity of mathematics and natural sciences. And this is because by denying the “hypothesizing” of mathematical theories, by adopting the without exceptional consistent aposteriorism, by adopting the epistemological position of mathematical theories as a direct perception about the structure of sensory actuality, but with the recognition of epistemological justification of mathematical “isms”, the absurd assertion about existence of several mutually non-reducible (or even more fatal mutually contradictory) truths which successfully contribute to the understanding of the existing reality, would remain as an inevitable logical consequence. In that case the reality itself would be contradictory. Therefore Putnam could only assert that “isms” should not be taken “seriously” because they are in no way insertable into CEAR.


The turning point in his ideas by which he could conclude that something was wrong with CEAR does not struck Putam's mind at this stage of philosophysizing. But, at the moment when he sees that CEAR is untenable, he abandons the field of the philosophy of mathematical realism. How is possible, under the presumption that the uncontradictory possibility of decision among axioms belonging to applied mathematics (according to Putnam this would enable a solidly grounded epistemological position of mathematical theories) to avoid the objection that this is a question of epistemological  c o n t e m p l a t i o n?


Putnam does not offer an acceptable answer. Not even giving up the solid consistent aposteriorism of CEAR could help. Even the adoption of the thesis about mathematical theories as scientific hypothesis, regardless of the logically implied conditionalism could not help much. Hypotheses in science are nothing but guessings which are bereft  a  p r i o r i  (but not  a  p o s t e r i o r i) of any truth-value.

1. 4



Possibility and necessity


Let us give  a more thorough analysis of Putnam's views in relation to modal logical-ontological position of mathematics as a science. We shall reformulate the question No. (7) in a way that one can observe it in relation with this aspect of the problem. Thus: what differentiates the statements which are mathematically inevitable by their nature from other and different true statements? 


It is clear that this question penetrates into the essence of the problem of possible union of mathematical theories.


“It  is  to  take  the  standpoint  that  mathematics has no objects of its 
own  at  all.  You  can  prove  theorems  about anything you want - rainy 
days,  or  marks  on  paper,  or  graphs,  or  lines,  or spheres - but the 
mathematician,  on  this  view,  makes  no  existence  assertions at all. 
What he asserts is that certain things  are possible  and certain  things 
are  impossible  -  in  a  strong  and   uniquely  mathematical  sense  of 
'possible' and 'impossible'. 


In  short,  mathematics is essentially  modal rather than existential, on 
this  view,  which  I  have  elsewhere  termed  'mathematics  as  modal 
logic'.”


Here we should note that the modality of mathematics penetrates essentially another prominent theme of Putnam's philosophy - the problem of modality of existence of abstract mathematical “entities”. 


Putnam constructs the notion of necessity in mathematics on the basis of Quine's understanding of necessity of logical validity (validity of logical deducing), and through the notion of mathematical model -  n e c e s s i t y  is what is true in all models. Accordingly,  p o s s i b i l i t y  is what is true in some models.


The accompanying definition of the notion of a “set” he takes over from J. S. Mill - sets represent the permanent possibility of selection. Now he determines the relation between the notions of possibility and necessity over the quality of revisability.


“To  say  that  a  statement  is  mathematically  true  is  to  say that the 
negation of the statement  is  mathematically  impossible. To say that a 
statement  is   mathematically   true  is  to  say  that  the  statement  is 
mathematically  necessary.  But  I  cannot  agree  that  Necessity is the 
same thing as Unrevisability.”


If we take the quote exclusively in relation with purely mathematical reasons (regardless of Putnam's expanding on mathematics/physics), then the result is:


The notion of mathematical possibility ensures by itself mathematically possible statemens as true. For, the possibility is that specific statements in some mathematical models are true. Respectively, it is the mathematical impossibility of the negation of some specific statements in those models.


On the other hand, the notion of mathematical necessity ensures (beside truth) general validity. For, necessity is what is true in all models, i.e. the mathematical impossibility of specific statements in any mathematical model. Let us compare these notions. Their accordance is complete, except in quantifiers. The notion of mathematical possibility assignes the truth-value to a mathematical statement over the existential quantifier, and the notion of mathematical necessity asignes it over the universal quantifier. Thus mathematical necessity is truth in all models, and mathematical possibility is truth for at least one model. Evidently, the difference is in the domain, which equals the difference between universal and existential quantifiers used in the “universe” of mathematical models. The qualitative way of model existence, however, remains undisturbed. In other words, both notions of mathematical possibility and necessity provide quality and truth-value. Putnam had to weaken the importance of the notion of “mathematical possibility” in order to maintain a certain difference in quality and to remove the possibility of identification by sense of these two notions (which would be very easy regarding the uncertainty of the definition of the domain of the notion “all mathematical models”). The reason for this lies in the substance of this notion which does not suit him because the possible and the true mathematical model convincingly resists the unifying theoretical mathematical contraction, bearing in mind that this is a statement which is not true in all possible mathematical models. Obviously the mathematical truth which is not “true” in all mathematical models is not suitable for the entire union of mathematical theories. It is clear that the impossibility of union by contraction inevitably leads to recognition of mathematical “isms”, which is fatal for the mathematics/physics mapping again, and then for the whole CEAR. Pleading for non-united mathematics would lead to contradiction of anti-factual qualities of the existing reality in CEAR. Putnam “achieves” a negligible value of the notion of mathematical possibility by denying the necessity of the existence of special abstract entities in mathematics. 


“... if  you  like  (they  are  objects in the sense of being things one can 
quentify  over);  but  remember   that  these  objects  have  the  special 
property  that  each  fact  about  them  is, in an equivalent formulation, 
simply a fact about any w-sequence. 'Numbers exist'; but all this comes 
to,  for  mathematics  anyway,  is  that  (I)  w-sequences  are   possible 
(mathematically speaking); and (2) there  are necessary  truths  of  the 
form 'if a is an w-sequence, then...' (whether any concrete example of 
an w-sequence exists or not).”


Therefore the mathematical and logical quality of simple logical consistence does not satisfy Putnam completely. Since the demand for logical consistence is equally basic and essential for the notion of mathematical necessity, Putnam puts forward an equally important demand for scientific verification of truth of statements of necessary mathematical models. In view of this fact his disagreement with the classical assertion that necessity is “same as irrevisability” becomes even more clear. Otherwise, it should be pointed out that Putnam approves Quine's definition of a priori knowledge as irrevisable knowledge.


Now if he would accept that the notion of mathematical possibility (insisting on logical consistence) logically implies the notion of irreducibility, then he would have to acknowledge  a p r i o r i t y  to mathematical statements. Then, (in his opinion) he could fall into some form of antirealism. On that account he prescribes an additional aposterioristic scientific demand and thus preserves the consistence of CEAR. Let us confirm the correctness of our analysis of Putnam's standpoints over the problem of revisability of the classical model of Zermelo's axiomatic set theory. For all set theories of utmost importance is our direct conviction that all such theories which are grounded on the notion of a sequence are based on the assertion that if there is a possibility for a factor, then there is a possibility for a structure which is called “the set of these factors”. Extension in the direction of the set of sets, etc. is “limited” by the notion of the collection of all sets. It is equally important to realize that it is possible to extend such structures to the notion of transfinite induction.


However, it is the intuitive insight which provokes doubt in the justification of such extension, i.e. if we overcome the finiteness, which is grounded on a classical model, we can fall into uncertainty regarding the conviction about logical consistence of the model. The consequence is uncertainty in grounding of a standard model. Ergo, its errors and corrections which rule in mathematics.


“Such   a  weak  set  theory  may  well  give  us all the sets we need for 
physics,  and  also the basic notions of validity and satisfiability that we 
need  for  logic,  as  well  as  arithmetic and a weak version of classical 
analysis.  But  the  fact  that  we  do  have  an  intuitive  conviction that 
standard models of Zermelo set theory, or of other  set theories  based 
upon the notion of  'rank”  are mathematically  possible structures is a 
perfectly  good  reason  for asking what statements necessarily hold in 
such  structures  - e.g.  for  asking  whether the continuum hypothesis 
necessarily holds in such structures.”
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Figure No. 2 continues after the previous one and it depicts the further “branching” of the “tree” of Putnam's philosophy of mathematics. Level (VI) shows that the “tree” can be closed in the sense of final formulation of the philosophy of mathematical realism. Simultaneously, by this we approve that it is of no consequence how we  direct this tree: level (VI) is equal to level (I), which is the result of the relation between mathematical realism and mathematics/physics mapping. Respectively, the mathematics/physics mapping ensures the philosophy of CEAR and vice versa.


The noose between level (III) and level (VI) of the right “branch” ensures the uncontradictiveness of the whole system of consistent aprioristic nature of mathematics. The left “branch” of the noose explains the factuality of mathematical activity as a conditionally self-evident activity in the frames of mathematics as a separate scientific field. the activity is performed over basic logical rules through formation of an w-sequence of transfinite systems with the possibility of investigating them by agency of the same deductive means of logic. The conditioned self-evidence of mathematical activity is expressed because of the obligation of axiom selection from the field of applied mathematics. This branch clearly shows the obstacle to interpretation that here it may be the question of “hypothesizing” about mathematics as a part of a scientific method in the antirealistic, conditionalistic, convenctionalistic sense. That is to say, mathematical creations in Putnamian sense could be only parts of hypotheses of scientific nature, and not “conditional” hypotheses for themselves alone and as a whole. If we compare this “branch” with the “branches” of the antirealistic variant, we can see that this peculiarity of the position of mathematics emerges from its aposteriorism. For example, the top of the “branch” at level (III), i.e. the beginning of the noose ensures mathematics the position of knowledge and understanding of the essence of the existing universe as well. Conversely, the top of the branch of this level refering to the antirealistic variant (conditionalism) permits the possibility of interpreting mathematics as actually the most exact and most acceptable bare  d e s c r i p t i o n  of epistemologic scientific facts. It is obvious that such reducing of mathematics to the position of a linguistic description cannot satisfy the epistemological aspect of any kind of philosophy of mathematical realism.


At the same time, the left side of the noose shows the necessity for unioning of mathematical theories, rejection of “isms”. It would be impossible indeed to assert that there exist several mathematical truths about the same reality.


We have said, I think, enough about the right side of the noose. But, we can underline its logical and ontological structure:

aposteriority _______> truth _____________> reference ________________________>

_______> non-existence of fixed boundaries between mathematics and sciences

<------------> identification of mathematics and sciences


The notion of “mathematical possibility” (validity in some, but not in all mathematical models), because of its total unfitness for the unioning of all mathematical parts and theories is not contained in CEAR's part of the noose. Undoubtedly, however, the left side of the noose contains the notion of mathematical necessity. With the additional demand for decision about truth by means of scientific applicability, i.e. on the grounds of cognition about the structure of the existing universe, this notion goes along its right side, too. Therefore, mathematical potentionality belongs to the left side of the noose, and its actuality to the right side. Its mathematical/physical actuality decides about the epistemic value of potentiality. Inasmuch as the left and the right side of the noose (because our analysis is actually violent and deduced exclusively for the purpose of explanation) make CEAR possible.

1. 5


The Problem of Mathematical Entities


While trying to estalish an authentic philosophy, Putnam made considerable efforts to call in question the contemporary platonistic philosophy of mathematics. Mainly because to him it actually symbolizes the only oppositional contemporary philosopheme. Since this kind of mathematical realism is grounded on the problem of the way of existence of specific mathematical entities, he endeavoured to disprove especially its ontological  p r i u s. Therefore he accentuates the following ontological nucleus of Platonistic interpretation of the nature of abstract mathematical entities:

(a)  We describe the qualities of mathematical objects by means of mathematical theories (numbers, sets, variables, models). The ontology of mathematically true statements is within the domain of these objects. The difference between mathematics and other sciences is in the abstract nature of the domain of mathematics, i.e. the field of reference.

(b)  Mathematical objects posses an unconditionally real way of existence. It becomes clear that mathematical truths, once proved, represent the unchangeable actual existence - they form an ideal mathematical world. Hence, reality is divided into reality which is sense-noticeable and into reality of mathematical objects.

(c)  Mathematical knowledge is the 'grasp” of mind about something that is outside our mind. 

(d)  Mathematical knowledge maintains the possibility to hold a priori knowledge about ideal mathematical reality.


An important example of contemporary Platonism in mathematics is Rusell's  P r i n c i p i a.


Since Putnam persists on this example, we are obliged to repeat Russell's views in part, but this time with regard to the problem of existence of mathematical entities. Here, Russell's advocacy of the formerly mentioned position (b) is essential. While making efforts about grounding mathematics on the principles of logical rules Russell brought the deductive system of quantifiers into a decisive relationship with the rules of statement variables. This represented his standpoint towards ontology of abstract entities. Logic obtained a new content to which all existing and possible mathematics had to be reduced. The notion of a “statement variable” is described as a variable whose values are mathematical statements. Respectively, this notion is equivalent to the generalities of types.


Statement variables are in a one-to-one correspondence relationship with predicates. Predicates are taken as real qualities of mathematical entities. Ontology of mathematically true statements covers the domain consisting of a train of abstract levels. The construction of entities begins from the simplest zero level and requires the theory of quantifiers together with the notion which determines the qualities of individuals.


The basic and the simplest entities are the individuals and its groups. The zero level requires logic of first order, while the construction of more complex entities (numbers) requires logic of higher orders and predicates of zero level as arguments of statement variables. The whole labour is the result of efforts around avoiding logical-mathematical contradictions. E.g. avoiding the non-predicative definitions which “break” his rule of the “false circle”. Or, for instance, his change of the meaning of the notion “sense” in logic by claiming all statements, which in any sense oppose to types of models from  P r i n c i p i a, nonsense. Next, the grounding of a new meaning for the notion of existence in the sense of attributing the value of “being real” only to those entities which are determined in the models of  P r i n c i p i a. Similarly, Russell's grounds the notion of “totality” over the “totality of all predicates of whole numbers”, “totality of all statements variables of whole numbers”, “totality of all possible predicates”, “totality of all unconditionally existing sets”, etc.


The ontological position of the notion of “abstract entity” is the result of understanding the sense of the notion of a mathematical model (particularly the classical mathematical model). Since models of this kind inevitably form an w-sequence, Russell was forced to pressupose a type of values such as nondenumerability value (e.g. nondenumerability of a set).


Nondenumerable entities in Russell's ontology do not represent any exception: they hold the value of real existence. Regardless of the fact that we are neither physically nor in principle able to give any factual proof about this existence, mathematical statements which mirror them are unconditionally true. The logical consistence of investigated parts of infinite models formed in this way guarantees the truth of their uninvestigated infinite parts. Models of this kind are represented e.g. in Peano's arithmetics.


Standard in Russellian sense for the case means existence of a model in which every integer is zero or zero follower or follower of the zero follower. The qualities “being a follower of zero”, “being a follower of the follower of zero”, etc., represent the predicate variables existing in the absolute sense (equally in the same way as chairs and tables exist). Since they logically imply the existence of a standard model for Peano's arithmetics, it directly means that it is possible to come to an argument for this model in one of the levels in  P r i n c i p i a. This can be done for the level which contains the necessary kind of mathematical entities.


Putnam's criticism of Russellian argumentation for the unconditional existence of entities makes part of general criticism of logic. In this case it would be convenient to adress a criticism to the notion of totality.


“We do not speak of a number two, but of the number two. This is in 
agreement with the idea that there is some one definite model which 
is presupposed in number theory, and that even the substitution of an 
isomorphic model would be a change of subject matter.... Even if we 
took the numbers one, two, three,... as primitive (in direct violation of 
the Frege-Russell's spirit), it would suffice to define 'A has n members' 
(where n is a variable over integers) to mean 'A can be put in one-to-
one correspondence with the set of natural numbers less than n'..”


Standpoints from Russell's earlier stage, which he named conditionalism (if-then - ism), are rejected over the criticism of the notion of identity and the deductive rules of logic.


“In order to solve this problem, let us abbreviate the statement 'the 
set of planets belongs to the number nine' as P1, and the statement 
'there is an x and there is a y and... such that x is a planet and y is a 
planet and... and x ≠ y and... and such that for every z if z is a planet 
then z = x or z = y or..', which expresses 'the number of the planets is 
nine' in a purely first order way, as P+.


The equivalence, P ∫ P+, is a theorem of Principia, and hence holds in 
all models. Thus, if we assume Principia has a model, it does not 
matter whether we assert P or P+. Otherwise, as we have just seen, it 
is necessary to use P+ to express what we wish to say without 
committing ourselves to sets, models, etc.”


Putnam criticises Russell's proposition from his later period which includes the notion of a “set” accentuating the conditionality of the notion “finiteness” in relation with the chosen model. Hence, almost even here, where the notion of a model could represent a foundation for unconditional existence, we find evidence of antirealistic conditionalism. Therefore, Putnam's criticism is quite expected.


“A 'standard model' is here defined as above; one in which each 
element bears a finite power of the successor relation to 'zero', where 
the meaning of 'finite' may vary with the model selected for the set 
theory.”


Putnam demonstrates (with an example from sense experience) that the notion of finiteness actually depends on the type of the chosen model (which even Russell could not avoid no matter in what extent it shook his standard model's notion conceived as unchangeable finiteness).


“And we can fix the notion of 'standard model' by taking this model to be the model. This is in effect what Kant did; but it is erroneus for just the reason that Kant's views on geometry are erroneous: because the cosmological properties of time in the large are no more a priori than those of space in the lerge.”


Apparently, in the criticism of the Platonistic grounding of a standard model as unchangeable, unconditionally existing ideality, Putnam accepts even some of the views which seem mainly conditionalistic. However, in one of his footnotes from 1974, he rejects this kind of criticism because of its antirealistic accompaniment.


There exist a whole list of possible reasons for Putnam's complete rejection of conditionalism. Let us specify the most important ones:

i)  Conditionalism establishes a very high level of stipulation in accepting the assertions about mathematics which can be interpreted in an explicitely antirealistic way.

ii)  Putnam defends his standpoint that CEAR emerged from the convinction that the hypothesis about necessity of mathematical entities in each mathematical theory necessarily leads to a Platonistic hypothesis about identity of the existence of these entities and objects of sensory experience as well. And respectively, that reality is devided between sensory experience and the ideal mathematical world. 

iii)  Conditionalism preserves the apriorism of mathematical epistemes, which, then, in his opinion, leads to some types of antirealism. 


In his footnotes from 1974, he changes his standpoint towards the problem of determination  of a standard mathematical model. He abandons the assertion that the notion of “standarity” cannot be determined otherwise but only in the relative sense. Being far from accepting the Platonistic notion of ideal unchangeable standardity, he turns to the modal grounding (a definition expressed as a model notion of possibility). Since mathematical possibility is validity in some mathematical models (in his interpretation!), and since he refuses to accept them as proved true statements, at first blush it may seem that Putnam changes his standpoint again. However, we should bear in mind that his notion of modal possibility originates from the definition of the notion of a set as a permanent selection possibility. If we know that for mathematics, in his opinion, abstract mathematical entities are not necessary, meaning that they are interchangeable for example with objects of sensory experience, then it becomes clear that “modal possibility” actually means “quasiempirical” grounding of mathematics. But, it cannot be 'possibility' in the sense of foundational mathematical “isms” - i.e. truth according to validity in some mathematical models. Just oppositely, with Putnam, modal possibility is much closer to the notion of mathematical necessity. For, the notion of “standardity” is not in contradiction with the notion of necessity (truth in all statements), and  modal possibility, as mathematical potentionality to which truth is given by sense experience, is not in contradiction with the models which can partly indebt, their standardity precisely to applicability on sense experience. 


Therefore the modal possibility of grounding a standard mathematical model with the rejection of the necessity of abstract mathematical entities does not disturb CEAR.


Let us procede with the analysis of Putnam's criticism of Russell's Platonism. The following objection deals with Russell's notion of the “totality of sets”. Putnam emphasizes the vagueness of the notion of 'totality'.


“Namely, there is a theorem of Principia which says that there are 
non-denumerably many sets of integers. Hence there must be non-
denumerably many sets of integers (in any model). But this contradicts 
the Skolem-Lövenheim theorem, which says that Principia has a 
denumerable model (assuming Principia is consistent)!”


Let us conclude:


The reason for Putnam's rejection of differentiation and positing abstract mathematical entities in a special position is the result of his conviction that something like this necessarily leads into some form of Platonism. The rejection is even more stressed because of the impossibility of a realistic interpretation of these entities in the frames of CEAR. In a nutshell: it is impossible to maintain the epistemological position of mathematics as a science with which we discover the essence of experienced reality while preserving the self-evident ontological status of abstract mathematical entities. For, there is no way in which cognitive identifying of these entities with anything else in the sensory can be done. Here, we should clearly distinguish the epistemological irreducibility of mathematical entities from barely replacing them by written signs.


Consequently, the epistemological “universe” of mathematics in Putnam's view is the following (this does not refer to his later “intratheoretic realism”): CEAR can be the only and exclusive realistic variant to contemporary Platonism. All other attempts usually end in some of the forms of antirealism. Abstract mathematical entities, by their nature, necessarily lead either to Platonism or to some form of antirealism. Conditionalism is an option, too, the philosophy which is outstretched between realism in physics and antirealism in mathematics. In order to deny the first, the second and the last, Putnam must inevitably lessen the importance of abstract entities for mathematics. It can be done by making their character relative. Conditionality can be achieved by asserting that these entities are not necessary in mathematics, which, at the same time, means an escaping from the conditionalistic trap.


Since Putnam nowhere mentions any other variant, and his later “intratheoretic realism” is evidently considered as antirealism, only the following theoretical choice remains - either Platonism or CEAR. 


Therefore, from his standpoints (ii) and the conclusions mentioned above, we can assert that the differentiation of abstract mathematical entities according to Putnam unconditionally leads to Platonism or antirealism.


Let us consider in basic lines his attempt of conditioning the position of mathematical entities. Let us do this relying on his example of the E. S. system which rests upon Fermat's problem of the “last theorem”.


As with Putnam, this example functions as the criticism of philosophy which conceives mathematics as a science with a special domain. 


“The idea that the 'ontology' (i.e. the domain of the bound variables) in a mathematically true statement is a domain of sets or numbers or funcions or other 'mathematical objects', and (moreover) that this is what distinguishes mathematics from other sciences is a widespread one.”


As well as:


“This idea lives on in a constant tension with the other idea, familiar since Frege and Russell, that there is no sharp separation to be made between logic and mathematics. Yet logic, as such, has no 'ontology'”


It follows:


“It is precisely the chief characteristic of the principles and inference rules of logic that any domain of objects may be selected, and that any expressions may be instantiated for the predicate letters and sentential letters that they contain.”


Let us establish a parallel between Putnam's and Frege-Russell's understanding of the mathematics/logic relationship. They both agree that it is not possible to distinguish clearly their boundaries. Their agreement stops at the point where Frege-Russell's assertion (about the possibility of reducing whole mathematics and logic to facts of experienced knowledge) starts. So there can be no agreement concerning the ontological position of mathematical entities. The entities play the essential part at formation of the dividing point. That is to say, the expanded frege-Russellian content of logic depends and is grounded mainly on the characteristics of abstract mathematical entities. On the other side, Putnam proves their stipulation, contingency. The consequences are: an explicitely aprioristic solution for Frege-Russell's philosophy of mathematics imposes - Platonistic realism; the consistent aposteriorism - CEAR is necessary for Putnam's philosophy. That is why in the philosophy of CEAR mathematical statements can refer to any domain (not only to the domain of abstract mathematical entities as in the case of Russell's logic).


“In point of fact, it is not difficult to find mathematically true 
statements which quantify only over material objects, or over 
sensations, or over days of the week, or over whatever 'objects' you 
like: mathematically true statements about Turing machines, about 
inscriptions, about maps, etc.”


Putnam's example, the system E. S. with Fermat's “last theorem” is:


Let T be a physically realized Turing machine. Let P1, P2,..., be predicates in ordinary standard language which describe its states. T is completely characterized by a finite set of such instructions. As long as I, II, III,... T does not stop. The letters I, II,... designate the numbers one, two, three... E.g. the name of the number n is a string of n “I”s”. The sum of two numbers can be obtained by merely concatenating the numerals. E.g. nm is always the sum of n and m.

Nx means 'x is a number'

“!” indicates absurdity.

x = y+ means 'x equals y cubed'

Systems E. S.

Alphabet I,., = +, !, N

Axioms  1.   NI


   2.   Nx Æ NxI


   3.   Nx Æ x = x


   4.   Nx Æ x  .  I = x


   5.   x  .  y = z Æ x  .  yI = zx


   6.   x  .  x = y , x  .  y = z Æ z = x+

   7.   z1 = x1 , z2 = x2+ , z3 = x3+ , z1 = z2z3 Æ !
It is easily seen that! is a theorem of E. S. if and only if some cube is the sum of two cubes. Fermat proved that this is impossible. Thus the following is true: If X is any finite sequence of inscription in the alphabet I,., = ,+,!, N and each member of X is either an inscription of N1, or of a substitution instance of one of the remaining above axioms, or comes from two preceding terms in the sequence by Detachment, then X does not contain !. Let this statement be statement (S).


Putnam wants to show that in this case mathematical statements are measured exclusively over physical objects. Let us state a basic objection:


Even if some mathematically true statements quantify over physical objects, the proofs of these true statements are still in their extreme consequence, in relation to mathematical objects! Putnam's reply: the premise of the objection is false. If one wants to prove the statement (S), one needs the principle of Mathematical Induction. But, this can be achieved directly for finite inscriptions. Only in that way a statement can positively be decidable meaning “true”. It is not that one must state the principle first for numbers and derive the principle for inscriptions via Gödel numbering.


Thus, the objection means that each inscription has a Gödel number which cannot be proved without establishing the principle for inscriptions.


The principle is stated as a Rule of proof: If I, . , = , + , !

N are all P, and if, for every x, if P (x) then P (x1), P (x),..., P (xN), then, for every x, P(x).)

A further objection to Putnam's assertion: It should be admitted that Putnam convincingly demonstrated that the proofs for the statements which quantify exclusively over physical objects by the principle of Mathematical induction (e.g. the statement (S)), need nothing else but that principle and those physical conditions. So, additional abstract mathematical entities are no longer needed. Respectively, the statement (S) is a true mathematical statement which refers solely to physical objects. But, the question follows: what about the meaning of the axioms in E. S. which enable the statement (S)? What happens if, as contingent, the quality N (“being a number”) is omitted - as a contingent “quality” of abstract mathematical entities - from axioms in the E. S. system?


Let us underline the crucial importance of this question (because the notion of “N” by its sense covers nothing else but the domain of mathematical objects) by putting the next, more detailed one:


What happens if we omit the notion of “N” from the system of axioms of E. S., for example from axiom No. 1?


Axiom No. 1 is: “I is a number”.


Or from axiom No. 4?


Axiom No. 4 is: “x is a number which logically implies that x equals x”. Etc.


The answer is imperatively the following: In that case we have a finite sequence of physical conditions or physical objects and the “names” for those objects. E.g., I, x Æ xI, x Æ x .. xI = x ,... z2z3 Æ!

But we mustn't consider this as a logically well formalized formulae. They are not wff.

So, x Æ xI is either non-wff (x is a notion, and not a statement variable) or false.


Let us conclude:

It is necessary to interpret x as a number if we have to conceive the system E. S. as a sensible one. Putnam's example should have gone in favour of the criticism of philosophy of mathematics as a science with a special field of activity. He should have proved the contingence of mathematical entities for mathematics, and to strengthen CEAR.


Putnam' s failure is obvious. Therefore we conclude that mathemaical entities are an inseparable part of mathematics.

1. 5. 1.

    Modal picture of mathematics as a substitute





 for the mathematical object-picture


We have discussed so far Putnam's modal “picture” of mathematics. Let us complement the previous dispute.


Basically, he introduces this “picture” through the rejection of any kind of ontology which would define a specific way of existence of abstract mathematical entities. The modal mathematical possibility, as the possibility of a permanent selection accomplished in all mathematical models, truth as a scientific application of all such valid models, essentially determines mathematical potentiality and actuality. On the figure No. 2, the left side of the noose depicts exactly that modal conditional self-evidence of mathematics, which enables again the contingency and substitution of mathematical entities. The right side of the noose reflects the connection of the notion and the truth-value of valid mathematical statements over scientific applicability, and, by this, it ensures mathematical actuality. Therefore, by this “picture” the question about the nature of mathematical entities is completely irrelevant.


“Then the equivalences P P+ discussed before would be forthcoming 
as theorems. It is these equivalences that underlie the logistic account 
of the application of mathematics; how exactly the numbers are 
defined, or whether they are taken as primitive is immaterial as long 
as these equivalences can be derived.” 


This conditionally self-evident part of mathematics, because of the axioms taken over from applied mathematics, assignes a fully modal meaning to the problem of the way of existing of mathematical entities (or mathematical structures in general).


“Thus applied mathematics does not pressupose that models for our 
mathematical axiom-sets ('standard' or 'non-standard') actually do 
exist, but only that they could exist.”


Let us confirm that our analysis of Putnam's notion of modal possibility is fully correct.


“The notion of possibility does have to be taken as a primitive notion 
in science. We can, of course, define a structure to be possible 
(mathematically speaking) just in case a model exists for a certain 
theory, where the notion of a model is the standard set theoretic one. 
That is to say, we can take the existence of sets as basic and treat 
possibility as a derived notion.”

Since Putnam must acknowledge at least conditional self-evidence to mathematics because of historical and methodological reasons, he had to maintain the justification of a special mathematical method. Although this method has to be included into the specific methods, it still keeps the  s p e c i f i c u m  of special mathematical structures. In order to avoid falling into Platonism, Putnam strives after modal and logical understanding of these structures. Hence the possible/necessary mathematical structures, which are connected to sense experience by their applicability and by axioms chosen from mathematics which is already applied, ensure realism to the modal-mathematical picture. In a nutshell: validity in all mathematical models (which is equal with modal possibility/necessity) is modally derived from the notion of applicability (which equals with the notion of truth). Consequently, the special mathematical “isms” which rely upon the mistakable and uncertain notion of the simple logical consistence, and which are valid only in some models, in the mathematical method of CEAR become completely unnecessary. They are succesfully replaced by a  u n i f i c a t e d, modally and logically conceived, genuinely true mathematical theory.


“For our intuitive conviction that certain kinds of infinite structures 
could exist plays an essential role in the application of mathematics. It 
is a part, and an important part, of the total mathematical picture that 
certain sets of axioms are taken to describe presumably possible 
structures. It is only such sets of axioms that are used in applied 
mathematics.”


Rejecting the mathematical object-picture does  not mean establishing of different mathematical abstract entities.


“Introducing the modal connectives  '  ',  '  ',  '  '  is not introducing 
new kinds of objects, but rather extending the kinds of things we can 
say about ordinary objects and sorts of objects. (Of course, one can 
construe the statement that it is possible that there is a graph G ..”


At first blush it may seem that the modal-logical picture does not necessiate unioning of theories nor does it lead to reducing identification of mathematics and sciences. For, “not only that the 'objects' of pure mathematics are conditioned but they are, in a sense, simply abstract possibilities”. But, since Putnam does not approve  a  p r i o r i  statements in mathematics, because “mathematical knowledge resembles to empirical knowledge”, then it is certain that CEAR can depend on this “similarity” up to complete deriving.


“.. the physicist who states a law of nature with the aid of a 
mathematical formula is abstracting a real feature of a real material 
world, even if he has to speak of numbers, vectors, tensors, state-
functions, or whatever to make the abstraction.”


Obviously we cannot take the notion of “abstraction” in the sense of excluding the value “real world” - because in that case the sentence in the quote which follows becomes nonsense. Respectively, what kind of language could create an abstraction about anything if abstraction is an a c t which excludes the object of abstraction? Nonsense! That is why we must interpret this notion as the act of omitting some signs of the existing universe, which are, by the way, irrelevant (i.e. irrelevant for one kind of scientific insight). Even the undoubted necessity for rejection of any kind of apriorism in CEAR now becomes fully evident.


But, the grounding of a mathematical method remains vague and uncertain. Let us separate this self-evident view of Putnam's:


“From classical mechanics through quantum mechanics and general 
relativity theory, what the physicist does is to provide mathematical 
devices for representing all the posible - not just the physically 
possible, but the mathematically possible - configurations of a system.”


Is there not a certain vagueness about the position of mathematical method expressed here?


Namely, distinguishing mathematically possible forms of structures from physically (i.e. factually) possible forms of systems leads to self-evidence of the mathematical method. Antirealistic conditionalism, on the contrary, does allow independence, but the connection and identification with methods of natural sciences reinforces it even more.

1. 6

Putnam's attitude towards contemporary mathematical theories



(mathematical “isms”, philosophical hypotheses, groundings)


We have already defined the reasons for Putnam's negativistic attitude towards contemporary foundational mathematical “isms”. Up to now, our analysis lead us towards his criticism of Frege-Russell's logicism. Let us examine closely his objections to the most interesting of all contemporary “isms” - the mathematical formalism.


The eminent position of formalism can be seen through the nature of its grounding: substitution of mathematical theories by mathematics. All “isms”, except this one, are grounded on the hypotheses from the mathematical field which already includes abstract mathematical entities. Therefore, the criticism of philosophical hypotheses of logic can refer to even to parallel assertions of constructivism or intuitionism. But, mathematical formalism replaces entities by general signs. One might except (at least at first blush) that Putnam could greet the success of this substitution. For this could go in favour of his assertion about contingency of abstract entities for mathematics. Oppositely, however, he puts serious objections to this living “isms”. His objections from 1967, are directly adressed to the founder of formalism, D. Hilbert. They commence by connecting Russell's views with Hilbert's philosophy.


Let us mention the basic ideas.


Hilbert's philosophy of applied mathematics expressed the basic view by which statements of this mathematics (statements which define the quantity and the numerical magnitude) are in the sense correspondence relation with synthetic sense experience statements. In that way we can formalize a statement as for example “Two apples are on the table”. Formulae from Russell's first, second, etc. order correspond in their meaning with the statements from Hilbert's “real” mathematics. The central part of his mathematics refer to the substitution of “real” statements by sequences of signs which make a system of “ideal” mathematics.


The logical consistence of the “ideal” system enables a transition to the “real” statements of mathematics. The whole class of statements of “real” mathematics is logically implied by a special final sequence of signs of the “ideal” mathematics. The implication is possible by all means even by the logically nonconsistent “ideal” system, because nonconsistence implies any kind of statement. But, Hilbert's idea is based upon the demand that statements of “real” mathematics, logically derived from an ideal system and by holding their truth-value demand logical consistence of the “ideal” system. Nothing new or unusual is hidden in this demand. But, concerning Hilbert's assertion that logical consistence results in truth, Putnam shows his superiority.


The position I have been defending seems superior to Hilbert's 
position in several respects, however. First of all, the term 'ideal 
statement' does not convey very much in itself, beyond the suggestive 
analogy with 'ideals' in algebraic number theory, which suggested the 
term to Hilbert. Sometimes, in trying to be more precise, Hilbert said 
that the ideal statements are meaningless combinations of signs; but 
this does extreme violence to our intuitions.”


The drawback of such Putnam's criticism is in the absence of any quotations of Hilbert's position from which we could conclude that he really considers that mathematical signs have no meaning. In this way, oppositely to Hilbert's real views, Putnam takes a superior position.


“The view taken here - that the 'ideal statements' are meaningful and 
indeed true assertions about all structures of certain specified kinds, 
whether such structures actually exist or not - seems far closer to 
common sense.”

The alleged Hilbert's position in which he wants to be more precise saying that the ideal statements are meaningless combinations of signs is beaten by Putnam's objection derived from Gödel's theorem for the mathematical systems with the “ideal” feature. 


“Certain mathematicians appear to gain a sense of security from saying 
that they are only manipulating meaningless concatenations of signs; 
but this security is illusory.”


In general, Putnam claims his own superiority in relation with all aspects of Hilbert's “real” mathematics.


“My 'cut' is different than Hilbert's 'cut'; my distinction is not between 
statements with real meaning and meaningless concatenations of 
signs; and hence I do not have to struggle, as Hilbert did, to include as 
many statements in the former class as possible without being 
'metaphysical'.


In other words, his “superior” position rests upon Gödel's theorem and the quantum of truth of CEAR. If we could point out that Hilbert's intension is not directed to the “meaningless combination of signs”, then the whole Putnam's criricism would become immaterial.


Let us ask then:

(14)  Is Putnam's interpretation of Hilbert's theory trully correct and well grounded?

1.7


Conventionalism as a form of the philosophy of science


In the  c o r p u s  of all mathematics, conventionalism certainly represents a particular specific mathematical “ism”. Conventionalistic assertions, on the contrary, (although they are not without any echo on the purely mathematical activity) can be recognized without any mistake in all philosophical theories. Since the philosophy of conventionalism strives after a universal interpretation of science, it is necessary to extract the essence of their assertions. Throughout history of science and history of philosophy, the conventionalistic hypothesis stands as a constant possible source of antirealism.


Putnam gives one of the best analysis of this problem, as well as an important contribution to the criticism of this type of antirealistic philosophy of science.


So far we have discussed Putnam's attitude towars conditionalism as a form of conventionalism. Now let us observe his understanding of the philosophy of conventionalism as the negative essentialism.


"It is not usually identified as essentialism because it is a favorite of 
reductionistic philosophers, and we think of reductionist philosophers 
as anti-essentialists, and anti-reductionist philosophers as 
essentialists. Nevertheless, it is a form of essentialism, even if it is not 
one with which Plato or Aristotle would have been happy.”


In short, the substance of conventionalism and essentialism is the following: each notion in the conventionalistic interpretation holds the meaning grounded on the values which define, partly or completely, the extension of the notion. When the set of limitations is established, on the basis of chosen qualities which determine the content of the notion, it is possible to show the condition of defining the extension of that notion. There can be several sets of limitations based upon chosen qualities which cover the meaning of a notion. By this, any selected set of limitations does not cover completely its extension. The meaning of the notion is a matter of agreement. If there are, and it can be proved that there are, various objects, so different that they cannot possibly be mutually contracted, and, if they can fulfil the given limitation, then it is of no importance which of the objects is really valid. 


Therefore, accepting a scientific method as valid at investigation of an object, is, in the first place, a matter of agreement. Since the proposed limitations exhaust the meaning of the analysed notion, any other condition which might be proposed as a quality or an element of the meaning (i.e. acknowledged as the result of a scientific investigation) cannot be accepted as a constituent of the essence, of the  s u b s t a n c e  of that notion. So, it must be rejected as an unjustified extension of the meaning.


The hypothesis about unchangeable extension of the notion neutralizes any further grounding from the list of qualities on which the given limitation is grounded. The determined and unchangeable essence of the notion clearly determines its extension. Only a few of the stronger qualities of an object can determine the essence of the notion related to it. Since under essentialism (presumaby “positive”) we mainly refer to the assertion which presupposes a great number of qualities, Putnam terms this, with qualities poor essentialism, the 'negative essentialism'.


“Consider emotivism in ethic, by way of example. The emotivist claims 
that ethical sentences typically have some emotive force. He intuits 
that a certain standard emotive force is part of the meaning of ethical 
sentences. It is part of the meaning of 'That was a good thing you did' 
when uttered in a moral context that the speaker feels approval, or 
that the speaker is performing an act of 'Commending' or something 
of that kind. Notice, however, that even if this is right, typical 
emotivist conclusions - e.g. that ethical sentences lack truth value - do 
not follow from this. Emotivism derives its punch from a further claim 
- the claim that the emotive force of ethical sentences exhaust their 
content. The emotivist claims to intuit not only that ethical sentences 
have a certain emotive meaning, but that any descriptive component 
that might be proposed is not part of their meaning... Also, an ethical 
sentence could not, just s a matter of fact, have a descriptive truth 
condition. For to say that it has certain truth conditions, as a fact and 
not as a matter of its meaning, would presuppose that its extension 
has somehow been fixed, and there is nothing to fix the extension of 
an ethical term other than its meaning, and its emotive meaning 
exhaust its meaning.”


Apparently, Purnam connects the problem of conventionalism to the problem of meaning. Let us consider more closely this connection. He recognizes it through the example of Quine's position in  “W o r l d  a n d  O b j e c t”. In the well-known Quine's analytic argument against the possibility of radical translation from one level, or language to another, Putnam accepts the success of criticism of the division of statements according to their analytic or synthetic values, but he does not accept the conclusion which says that there is no possibility for a complete and detailed translation from one language into another. He wants to show that the whole problem about the impossibility of radical translation can be reduced to wrong understanding of Quine's intentions. The misunderstanding originated because of the conventionalistic interpretation of these intensions.


“With respect to Quine, the situation is so confused that one perhaps 
should distinguish between two Quines - Quine1 and Quine2. Quine1 is 
the Quine who everybody thinks wrote Word and Object. That is to say 
the Quine whose supposed proof of the impossibility of radical 
translation, of the impossibility of there being a unique correct 
translation between radically different and unrelated languages is 
discussed in journal article after journal article and the topic of at least 
fifty per cent of graduate student conversation nowadays. Quine2 is the 
far more subtle and guarded Quine who defended his formulations in 
Word andObject recently at the Conference on Philosophy of 
Language at Storrs. In the light of what Quine said at Storrs, I am 
inclined to think that Word andObject may have been widely 
misinterpreted. At any rate,Quine seems to think that Word and
Object has been widely misinterpreted, although he was charitable 
enough to take some of the blame himself for his own formulations. In 
what follows, then, I shall be criticizing the views of Quine1, even if 
Quine1 is a cultural figment, not to be identified with the Willard Van 
Orman Quine who teaches philosophy at Harvard. It is the views of 
Quine1 that are generally attributed to Willard Van Orman Quine, and 
it is worthwile showing what is wrong with those views. If I can have 
the help of Quine2..”


In the following account of Putnam's views about Quine's philosophy of language, we shall name the misunderstood Quine1: according-to-Putnam-misinterpreted-Quine”, or shortly:

Misint. P. Quine.

Quine2 - by Putnam correctly understood Willard Van Orman Quine we shall name “by-Putnam-interpreted-Quine, or shortly:

Int. P. Quine.

So, let us interpret W. V. Quine from “Word and Object”: There is no doubt that systems of counteracting analytical hypotheses can completely correspond to majority of hypotheses of lingual behavior and that they can completely determine mutually uncomparable translations of nondenumerably many sentences of undoubtedly independent control. 

Misint. P. Quine: These ideas, without additional explanations which otherwise should be looked for in other sections of this paper, seem to establish the translation as a matter of agreement. But in order to be able to interpret anythig at all, we must point to the fundamental definitions of the notions which are exposed by Quine.

Int. P. Quine: Quine speaks about the possibilities of translating from an alien language to the home language. The assumption is that the two languages are not in mutual connection, and the two communuties which speak the supposed languages share the lowest level of common culture. There is no standard translation from the foreign into the translating linguist's home language. Only the provisory translation from the “primitive” foreign language to the translating linguist's home language exists. Quine terms the manual of translation “an analytical hypothesis”, and the composition of the translational technique he calls a “radical translation”. It is possible to distinguish accordances of the sense and the differences between the foreign language of the translator. But we are hardly ever able to recognize the corresponding truth-values of such an alien language. In spite of all that, we can always recognize sentences describing specific situations, as, e.g. sentences like: “This is a house” (occasion sentences).


In sentences like these some specific objects (stimulus sources) provoke concord, while others provoke discord in the languages which are observed. It is possible to distinguish 'standing sentences' (e.g. “Holland is in Europe”.). Such sentences provide mutual concord or discord without direct additional stimulus from the environment. Quine's definition of the notion of 'stimulus meaning' is: in the sentence, it is identified with a set of stimulations of nerve endings of an individual to whom the language he expresses himself about that stimulus in his mother tongue.


Two sentences can have the same meaning which is obtained by stimulation if the same stimulation provokes discord in each of the observed sentences. A sentence is stimulus analytic if a speaker assents to it under all possible conditions of stimulation. If the case is opposite, the sentence is stimulus contradictory. An occation sentence is a sentence when the speaker assents to it or dissents from it only if a stimulation is in its stimulus meaning (i.e. the speaker assents to it or dissents from it within a definite time interval. The observation sentences are causal (depending on a specific case) and they hold the generally accepted meaning by a stimulation from the environment. Recpectively, they are sentences which have the same meaning obtained by stimulation for every member of the linguistic community. From the previously interpreted ideas one can see how the definition emerges - the definition of an analytical hypothesis as a central notion - on the grounds of which it is possible to decide about the possibility of radical translation. An analytical hypothesis is a general recursive function whose domain is the set of all sentences of the alien language, and whose range is a subset, of the set of all sentences of the home language. The properties of an analytical hypothesis are: i) if (a) is an observation sentence of the alien language, then f(a) is an observation sentence of the home language, and f(a) has the same stimulus meaning for speakers of the home language either for the speaker of the home language or for the speaker of the alien language. ii) The sentence f(a) commutes with truth functions, i.e., f (a⁄b) equals f(a) or f(b), etc.


iii) if (a) is a stimulus analytic sentence of the alien language, then f(a) is a stimulus analytic sentence of the home language. Quine, in other words, wants to say that if we have two counteracting variables, then it is not important whether the translation is performed on the basis of one of them from the alien language into the home language, or on the basis of the other, from the home language into the alien language. It is possible that the linguist can speak equally fluently the foreign language and his mother tongue. But the possibility of a conventionalistic interpretation collapses because the assertion which states that the choice of one of the counteracting analytical hypothesis is a matter of convention is valueless. In this case, the tautological nature of such hypothesis is evident, as opposed to seemingly “counteracting” hypotheses. Misint. P. Quine: Let us imagine a situation when sentences from two very close languages are to be translated. E.g. from two forms of the English language (English - English translation manual). The conditions are determined by homophonic or identity function. In other words it is the variable of identity which is on the scene. If, on the contrary, we have a situation when translation from one form of English into the other form of English is to be performed, then the circumstances are more complex. This is due to the fact that a set of sentences of the other form of English is a subset of a set of sentences of the first form of English. Let us choose two sentences: “The distance between the earth and the sun is 93 million miles”, “There are no rivers on Mars”. Then we can define the function f (analytical hypothesis) which includes the following values:


a) f: “The distance from the earth to the sun is 93 million miles” = “There are no rivers on Mars”.


b) f: (“There are no rivers on Mars”) = “The distance from the Earth to the Sun is 93 million miles”. 


c) If S is any other non truth functional sentence (Any sentence which has no immediate truth functional constituents except itself) then f (S) = S.


d) f commutes with truth functions.

The analytical hypothesis (the f function) is a general recursive function. We assert identity on every occasion sentence. It commutes with truth functions. On condition that the function f fulfils the conditions (a - d) it is possible to conclude that it is not important whether the translation of the sentence “The distance from the earth to the sun is 93 million miles” is accomplished by the identity function (by means of the sentence “The distance between the earth and the sun is 93 million miles”) or by means of the sentence “There are no rivers on Mars”.

Int. P. Quine: The following objection to the previous conventionalistic conclusion is possible: Let us imagine that someone says: “The distance between the earth and the sun is ninety three million miles. The velocity of light is a hundred and eighty miles per second. Consequently the light ray takes eight minutes to travel from the sun to the earth.”


This speaker has a very weird psychology. For, there is no information which can be translated from the speaker' form of language and which would explain his conviction that there is a sense connection between the non-existing rivers of Mars and the light speed. Undoubtedly, a conventionalist can do the same as in the previous case. He can declare that it is not important at all whether some standard or some other highly non-standard psychology (which would suit the formerly mentioned speaker) is correct. Nevertheless, now the vagueness of the translation becomes the vagueness of scientific theories (psychology, antropology, sociology, physics, etc.). 


In short: the consequence of the translation vagueness (a - d) is vagueness  in the respect of any theory which has any conceivable empirical data at disposal.


There are further possibilities to defend negative essentialism regardless of this disastrous result. Embarassing as this may seem, however, it logically implies the assertion about total irrelevance of facts of sensory nature at judging the correctness of scientific assertions. Namely, in this case, the whole sentence should be sacrificed, because it is nothing but a set of random statements about noticeable reality. E.g. if we accept conventionalism, then any set of statements (e.g. from the astrological to the alchemical ones) must be accepted as equivalent to the statements of science (e.g. theory of relativity, quantum theory, physiology, etc.).


If one chooses conventionalism in spite of all this, then one must face the fact that the notion of science exists in a clearly defined sense.


But, there are reasons because of which it is actually very difficult to dissilusion a convinced conventionalist. E.g. regardless of the irrefutable fact that two different cultures can communicate, which actually lies in the notion of analytical hypothesis and which we can defend on the grounds of our experience up to the present, it need not be of decisive conviction for the conventionalist. For example we have been acquainted with a “primitive” language of such a kind that any possible analytical hypothesis turned out to be so complex that it couldn't be learned (or it assigned so strange mental characteristics to the “primitive” speaker as the function f from the previous example did). In that case, at solving this problem we can call on the fact from experience that there are some undoubtedly established “phenomena” (physical nature data which are valid generally and totally independently of any cultural characteristics or civilization on the whole).


“Quine1 would not be convinced by this argument because he would 
say that there is simply no fact of the matter as to whether the 
analytical hypotheses that we customarily accept are correct, and the 
proposed psychological generalization is correct, or whether 
noncustomary analytical hypotheses are correct, and the proposed 
psychological generalization is false.”

Thus the logical and epistemological strength of the results of scientific exploration cannot, even in principle, influence the conventionalistic conviction. E.g. let us suppose that science discovers the existence of such neuropsychotic processes that (under the assumption that a standard hypothesis is adopted) there exist a significant similarity of “linguistic” neuropsychotic processes on the brain level of a speaker who can speak different languages. Then, let us suppose that science discovers that (under accepted non-standard analytical hypothesis) we cannot even compare the different “psycho-linguistic” neuro-physiological processes. According to scientific standards this would represent an argument in favor of the understanding of the correctness of a standard analytical hypothesis as a system of translation. But;


“Once again, Quine would answer 'No, there is simply no fact of the matter as to whether the supposed psychological laws are correct or not, be they stated in mentalese or Turing machine-ese'”.


Thus Misint. P. Quine supposes (without confirmation in arguments which would be independent from his interpretation) that every related notion of sense holds a clearly and unchangeably defined small number of in its contents (elements which make the  e s s e n c e  of that notion). Any of the additional elements cannot make part of the vital constituents. It can only represent coincidence.


Since it is not possible to find a general analytical hypothesis which would determine all the elements of a thorough translation, then, translations are only a matter of convention. What follows is randomness in applied scientific methodology as well as in the opening assumptions of conclusions which are based upon the results of scientific investigation. Moreover, these results are unimportant considering that no sort of factual cognition can change the following:

a) the essence of notions: The consequence of this standpoint is the assertion about untranslatability of one theory into another. That is to say, untranslatability of the form of the notion of one theory into the form of the notion of the other without regard to the object of investigation or factual condition of the reality. In short - general underdetermination of theories.

ß) The unchangeably determined essence of the analytical hypothesis, i.e. the qualities of (a - d): This standpoint causes the necessary negation of any existing or future results which could mean anything like a possible change in once established  e s s e n c e  of an analytical hypothesis. Because the most important quality of essence of an analytical hypothesis is nothing but the assertion which states that a detailed and radical translation of an alien language is not possible. Therefore, the absolute essence of an analytical hypothesis is its stability. The necessary and direct logical consequence of this stability is a convention about the possibility of approximate translation. We can affirm that we have correctly interpreted Putnam's understanding of the conventionalistic explanations of Quine's standpoints (Quine1) by the following quote:


“The position of Quine1 may be explained in the following way: let (5) 
be some plausible constraint that one might think of adding to Quine's 
constraints  (1) - (4) or (1') - (4) in order to obtain unique or more 
unique translation. The position of Quine1 with respect to such a
constraint (5) would be that in no way reduces the indeterminacy of 
translation. For even if (5) had the property that there was in every 
case a unique translation satisfying constraints (1) - (5), still there is 
no fact of the matter as to whether a (5) is a correct constraint, and 
hence no fact of the matter as to whether a translation satisfying (1) - 
(5) is correct versus a translation satisfying (1) - (4) and violating (5). 
Translations violating (1) - (4) are objectively wrong; they go against 
the evidence. But (1) - (4), or rather (1') - (4) are all the objective 
constraints there are.”


According to (a), it is certain that the notion of “obvious” in conventionalism cannot be anything else but what the once esteblished unchangeable constraints represent (which refer always to the same empirical data. Acording to (ß), it is evident that the notion of “obvious” cannot be defined by a scientific investigation of any kind. Consequently, it is beyond dispute that the constraints (1) - (4) from the previous quotation represent the once and for all fixed values of an analytical hypothesis of translation and that additional cognitions can change not even a bit of this firmly grounded essence of the problem of translation.


Quine's reply to his own views interpreted in a conventionalistic manner was that it was not true that it was not important whether some constraint which, correctly or not, expresses the results of scientific cognition (e.g. the above mentioned fifth constraint (5)), but that “No fact of the matter as to whether or not there is a fact of the matter”.


Since Quine in the philosophy of science undoubtedly represents the realistic side, then this statement of his should also be interpreted in that direction. According to him, statements of scientific theories can be subjected to investigation of their truth value. They do not depend exclusively on agreement, senses, language or some other human abilities. The truth depends upon the universe which exists absolutely independently of mankind. But, at creating scientific hypothesis, agreement is important. That precedes the scientific verification of facts. Each theory which can be empirically refutable or verifiable, depending on the level of verifiability or on the level of its truth-value, partly represents a theoretical agreement. Additionally, if empirical data affirms that for example a complete and thorough translation is not possible, then we deal with agreement again. 


“Quine believes that human convention plays some part in the 
determination of the truth values of sentences of physical theory. 
Where he differs from, say Reichenbach, is in holding that it is futile to 
try to distinguish the contributions of human convention and objective 
fact, sentence by sentence. Human convention and objective fact both 
contribute; but there are no sentences which are true just by virtue of 
objective fact, and no sentences which are true just by virtue of human 
convention.”


One can see that Quine allows the possibility that a scientifically affirmed constraint can be appended to basic definitions of an analytical hypothesis. The question about the relation between the conventionalistic and nonconventionalistic part of the nature of such constraints is unnecessary and problematic. What is certain, however, according to Int. P. Quine, is that there is no such kind of constraint to which one can impute that it represents an assertion from experience, and which would be both pure and exclusive matter of agreement. Oppositely, it can be the result of agreement with direct insight, fertility of theories, results of experiments, agreement with another parts of the theory of science is general, etc. Thereupon, it can be the result of agreement with what is modern and effective in science, but what bears a greater or smaller quantity of agreement elements. 


But Putnam disregards the fact that Quine expresses explicit pesimism concerning the possibility of achieving a radical translation in an utterly specific sense. In other words, Quine definitively doubts in the possibility of approaching an improvement in translation by adding a constraint (otherwise scientifically quite acceptable) to previously established constraints of an analytical hypothesis of translation. It would be very difficult in a different way to interpret his view about the unimportance of the question whether such “supposedly possible” constraints exist or not. It follows that the hopelessness which is connected with the problem of the indeterminacy of translation bears a constant possibility of conventionalistic interpretation. In short, it contains the possible permanent source of the philosophy of scientific realism. 

figure number three
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Evidently, Quine interpreted in a conventionalistic way neither has anything in common with Putnam's interpretation of his philosophy, and, according to Putnam, nor with the real views of W. V. Quine. It is certain that Int. P. Quine consistently follows the philosophy of realism - an oppinion according to which future scientific investigations together with its results (if they show that a clearer constraint of “linguistic utterances” is possible) can limit or even remove the problem of indeterminacy of translation. 


We claim that Quine clearly expresses his views in favour of the assertion that future investigation in this field is absolutely unimportant for the problem of the indeterminacy of translation. This is not, as Putnam thinks, in contradiction with the view that assertions in science depend on empirical data. For the existence of an apparently realistic standpoint according to which these data of empirical nature have a limited influence on the verifiability is possible and in that case an equally important element is necessarily present. Therefore, under the circumstances Quine possibly can have a standpoint about the insignificance of future scientific investigations on the problem of the indeterminacy of translation. It is interesting that Putnam notices the same, but, however, he avoids to call this part of Quine's philosophy conventionalistic.


“At the Storrs Conference, Quine went on to say that it was his belief 
that even the discovery/stipulation of such further constraints on 
radical translation as might prove well motivated would still not 
determine a unique translation. There would still be, he expects, some 
indeterminacy of translation.”


Although it is very likely that Quine considers that the hypothesis about the indeterminacy of translation is an argumented scientific theory, Putnam nevertheless experiments with the interpretation. He says that what Quine actually has in mind is a scientific hypothesis which is not argumented.


“Note, then, that in Quine's view the indeterminacy of translation is a 
hypothesis, not something of which Quine claims to have a logical or 
mathematical proof.”


But, regardless of Putnam's conflict about the consistence of putting forward “the only correctly understood Quine”, i.e. considering the problem of orthodoxness in relation with Quine, far more important to us is the result of efficiency or unefficiency of his criticism refering to conventionalistic parts of this philosophy). It should be pointed out that Quine understood in a conventionalistic way (Misint. P. Quine) means to Putnam the same as the criticism of conventionalistic elements of his philosophy of language mean to us.


“It should be noted that the importance of the hypothesis of the 
indeterminacy of translation in this respect does not depend upon the 
hypothesis being true. Recognizing that we do not know what 
constraints upon translation would determine a unique translation, if 
there are any reasonable constraints that would do this, and 
recognizing, further, that it may be that no reasonable constraints 
upon translation would determine unique translations, is enough. It is 
enough that the hypothesis of the indeterminacy of translation might 
be true; it is not necessary that it should be true.”


Quine's exposition No. 1

a1)  An observationally complete theory can decide about the truth-value of all observation sentences which are available.

a2)  Two observationally complete theories are observationally equal on condition that they are in accordance with the truth-values of all available observation sentences.

a3)  Two theories (observationally complete or not) are observationally inequivalent if one of them implies an observation sentence and the other implies the negation of that observation sentence.

a4)  An observationally complete theory implies that if a certain amount of energy had been employed in making a certain measurement, of the position of a certain particle, then it would have been found in a region “r”.

 a5)  The other theory implies that if that amount of energy had been employed and the measurement had been made, then the particle would have been found outside the region “r”.

  a6)  If we suppose that no human being has ever used the amount of energy needed in the supposed theories (in a4 and in a5), i.e. that such an experiment was never performed, then the two supposed observationally complete theories are inequivalent or of the same value.

 a7)  The conclusion in favour of the indeterminacy of scientific theories in relation to all possible observation.

a8)  All possible observation bears the importance of all true observation sentences.

 a9)  All true observation sentences are all ordered pairs consisting of an observation sentence and a point in space-time at which that observation sentence can be truly applied.

a10)  An observationally true sentence can be trully applied in a point in space-time regardless of the possibility that someone can be present in that space-time point (i.e. regardless of the possibility of its instantaneous applicability).


Putnam's criticism:


In this argumentation there is a contradiction between the assertions and usual scientific activity. A scientist (a physicist for example) could agree with the assertion that two theories represent an equally valluable description if there is no possibility to find or to execute a productive experiment.


However, here we are not refering to the fundamental, absolute indecisiveness, but only to undecisiveness which may be the result of social circumstances exclusively. Hardly any scientist could accept that two theories of such kind should be regarded as equivalent.


- The proof from undecisiveness as the consequence of social circumstances is not in accordance with actual social facts. Accordingly, it is irrefutably true that in science two opposing theories, which deal with the same observational experience (in so far as they determine similar experiments with different results), cannot coexist, without a decision made about them exactly by virtue of those observational data. Thus what remains is basically indecisiveness. If two such theories really exist, then we must consider them equivalent. But it may seem as a considerable problem whether we may regard them as “observational” (i.e. that they refer to scientific data of perceptual nature) or not.


“Our standpoint is, briefly, that it is quite unclear to what extent 
scientific theories are underdetermined by what, and what to make of 
the fact that they are underdetermined if they are.”


Therefore Putnam decides to deny the conventionalistic elements of a Quinean conclusion:


“What this shows is that even if there should be observationally 
equivalent theories in Quine's sense, which in addition to being 
equivalent were equally simple, etc. i.e. which would come out as 
equally good on all of the usual methodological canons, still it would 
not follow that there was no fact of the matter as to which of the two 
theories was right. The step from the undetermination of scientific 
theories by the totality of true observation sentences, if it is a fact, to 
there being no fact of the matter as to which theory is right, is not an 
obvious step at all.”


Quine's exposition No. 2
ß1)  the meaning (regardless of the question whether we deal with confirmed scientific data or not) must be the variable of isomorphism between languages and regarding linguistic behaviour. 

ß2)  The fact that there is no unique structure similarity (isomorphism) which is the only one that can fulfil the established constraints at the same time represents the fact that there is no unique meaning.

ß3)  The possibility of having a clear constraint for a correct translation does not exist.

ß4)  It is of no importance which of the available analytical hypothesis of translation is chosen. I.e. no matter on the grounds of which isomorphism we choose the hypothesis.

ß5)  Since it is possible that a specific isomorphism implies a completely different meaning related to the one which implies another possible isomorphism, then it is possible that there are two analytical hypothesis which give translations of different meaning (without possibility of making a decision about the correctness of one with respect to the other).


Putnam's criticism

A possibility for the existence of circumstances described in ß1 -  ß4 may be present, but then:

- non ß3)  The question about unconditionally correct translation is the question about “the Great Constraint in the Sky”. Since nothing like that exists, and if it would, then it should have completely “objective” values, independent regarding mankind, then the question about unconditionally correct translation is irrelevant. 

- non  ß5)  The question about absolutely correct translation is the question about which of the existing, equally suitable translations preserves its meaning. Thus, it is equally irrelevant.


Giving a counter value to conventionalistic elements ( ß3,  ß5) by means of non ß3 and non ß5, under the terms of  ß1, enables Putnam to permit ß4, because the logical implication of different, mutually uncomparable or opposed meaning cannot take place anymore.


Quine's exposition No. 3

g1)  There are thoroughly intertranslatable theories which are not in accordance on the ontological level. I.e. they do not agree about the question on what pressuposed objects there are. This is a doctrine of ontological relativity.

g2)  Let “T” and “T'” be two such theories.

g3)  Let the speaker of the “jungle” language utter a sentence.

g4) Let the sentence be correctly translated with a sentence from “T” (according to some translation manual).

g5)  Let the translation also be correctly translated according to the same  translational manual.

g6)  So we can translate each a sentence by means of “T” or “T'”. 

g7)  If “T” and “T'” are formally incompatible (according to the doctrine of ontological relativity of the assertion), then the translatability of a sentence from the “jungle” language represents a proof of the indeterminacy of translation.


Putnam's criticism:


There is a delusion in g1 and therefore non g1: Let us suppose that we assign numbers to all the objects in the world. Let us separate a specific particle, say, Oscar, for example, and assign it the number one. If there is such an object which is nearest to Oscar, then let us assign it the number which is the following in the sequence of whole numbers. So, it is number two. If there is more than object at the distance “r” from Oscar, where “r” represents the shortest distance from the object to Oscar, then we separate the object with the smallest H. This is possible if we observe Oscar as the center of a system of polar coordinates. Now it is possible to assign number two to such an object (an object at the distance “r” from Oscar, and with the shortest H in relation to the coordinate system with Oscar in the center). If there are more objects at the distance “r” from Oscar, and under the angle H, then we separate the object with the least (p) and we assign it the number two. If we suppose that there are denumerably many particles in the universe, then, in this way, we can assign an integer to every existing particle in the entire universe. The method can be easily applied to the fourth dimension of the universe. Let us suppose that we have determined a “proxy function” that is a function mapping particles onto integers. Any sensory definable object, a substance consisting of a finite number of particles, in this way can be identified with a finite set of integers. And, if we Gödel number finite sets of integers, then we can represent both particles and colletions of particles by means of integers. After that any theory which quantifies over physical things (particles, finite collections) can be replaced by a theory which quantifies over integers. It is sufficient to replace a predicate of physical things by the corresponding predicate of integers. E. g. if the given predicate “is red“, then the corresponding predicate is “there is a number which is assigned to an object which is red”. So the sentence “Oscar is red” is to be replaced by the sentence “Number one is the number of the object which is red”. Let “T” be the theory which quantifies over various objects. Let “T'” be the corresponding theory which quantifies over integers under previously described conditions. Then “T'” is the corresponding theory with respect to “T”. Then, “T“ and “T'” are thoroughly intertranslatable. “T“ and “T'” have different ontology. But there is no doubt that “T” and “T'” can hold objects and investigate them to the extent they can hold objects which are quantified by the other theory. “T” holds the ontology of material objects to the same extent “T” does. Hence, since it is impossible to separate theories which would fulfil the demands of assertions about stipulation of ontology in the Quinean interpretation (g1 through g7), the assertion about the relativity of ontology displays as a contradictory form of philosophy. As it is offered as a corroboration to the thesis of the indeterminacy of translation, we may conclude that it is unsuitable.

1. 7. 1

Conventionalism as a mathematical “ism”


After having tried to deny conventionalism as one of the elements of contemporary antirealistic philosophy of science, Putnam tried to do the same in the field of geometry. The problem is the following:


It was the field of geometry which could serve as an example of knowledge through the centuries, knowledge on which it was not possible to ground any approximation or any kind of theoretical variant. Geometry served as an example and as a field of necessary and unchangeable knowledge for a long time. As mathematical cognition, geometry determined its necessariness either from logical deductive conclusion or from clear palpable report. The plain demonstration had a specially significant place in the conviction that Euclidean geometry was the only possible mathematic - geometric knowledge. It would not have been so convincing throughout centuries would it not have been accompanied by efficient applicability. Briefly, deductive conclusion, palpable report, the implementation of solely geometrical means, applicability to  p h y s i c s - all this determined Euclidean geometry as the realm of necessary true and as a unique uncontradictive possible mathematical knowledge.


The circumstances changed through the discovery of logically valid theoretical geometric variants which were logically consistent according to all mathematical methodological demands. Namely, the variants belonging to the so called “curved” space. The applicability of Riemann geometry to Einstein's General Theory of Relativity (GTR) confuted the position of Euclidean geometry up to that moment (the position with undoubted ontological and epistemological necessity based on deduction and applicability).


From the realm of mathematical, ontological and epistemological necessity, geometry is transfered to the equally convincing “realm” of mathematical possibility. And all this is done by means of these same logical rules. But, in fact, since sense reachable universe made its decision in favour of applicability of a geometric variant, the conception of the importance of a factual verification by implementation of technical means shifted. Technical means displayed considerable reliability. Putnam presented this evolution in an order which is identical to the presentation of conventionalism in the philosophy of language. Therefore he is primarily concerned with Reichenbach's philosophy of geometry (“Philosophy of Space and Time”) as an example of unconventionalistic philosophy of geometry. A parallel can be drawn with what we named Int. P. Quine in the previous chapter. 


Then Putnam proceeds to Grünbaum's philosophy (“Geometry, Chronometry and Empiricism”). He ends by a complete rejection of Grünbaum's conventionalism and by undertaking the criticism of his papers “Geometry and Chronometry in Philosophical Perspective”, and “Geometrodinamics and Ontology”.


The parallel with this philosophy of language is effective here because it interprets Grünbaum's philosophy as a conventionalistic conclusion derived from some of Reichenbach's explicitely verificationistic philosophy of logical positivism). Here, the comparison with what we called Misint. P. Quine  is clear. The difference can be seen only in the fact that, contrary to Reichenbach, Putnam does not impute wrong attitudes to Quine, but only the wrong conventionalistic interpretation of those views.

1. 7. 2

Reichenbach's unconventionalistic nucleus of geometry

We shall direct our analysis of Putnam's interpretation of Reichenbach's philosophy around these notions: “Trivial Semantic Conventionality”, “distance”, “measuring”, “measuring rod”. These notions are fundamental for the philosophy of applied geometry. The notion of “Trivial Semantic Conventionality (TSC)” can be generally defined as a procedure of conditionally random selection of parts which together make one sensible unity. Particularly in the philosophy of language we can define this notion as a selection of elemental groups of utterances to which we assign a specific semantic meaning. Or as a “random” selection of sounds at formation of elemental semantic units - i.e. words, respectively. One of the undoubted derivations of TSC is the proof that in various languages the same group of sounds can stand for different facts, i.e. it can form words of different meaning. In case of measuring (in applied geometry) a similar variant is represented by selecting a “neutral noise” consisting of sounds which can determine the selected measure of a measurable magnitude at will. In other words, we can assign any maning to a “neutral noise”. 


Generally speaking TSC tells us nothing else but that if any notion refers to anything at all, i.e. if it is a notion at all, it can refer to various facts. Or, it tells us that these particular “neutral groups of sounds” can hold different meaning, or that they can refer to various objects, which can be a matter of “agreement”. 


The notion of distance is, generally taken, that of a sense or of a referent notion. By its meaning it directs to space-time dimensions of the existing universe. It also determines the mutual relation between the points and objects in space and time. It is acceptable that it should be objective in relation to various physical magnitudes. In the opposite case, it becomes contradictory, because we cannot select a physical magnitude and pronounce it more appropriate to the notion of distance with respect to another of the same kind, but which is a quantitatively different physical magnitude. But, regardles of the respective objectivity of the notion of distance, we cannot make a conclusion in favour of its conventionality. The meaning of this notion is, due to Reichenbach, determined by logical coherence.


In Putnam's analysis of Reichenbach's philosophy this notion obtains its meaning by depending upon outer and inner. The inner coherence is between logical accordance with direct intuitive insight, while the outer is with the results of the experiment.


The assertion about the accordance with the results of experiments leads to the assretion about accordance of the notion of distance with the notion of  physical magnitude. If we declare that one notion is in accordance with the other then we must point at the nature of that accordance with another, then we must point at the nature of that accordance and at the way we scrutinize it. Usually, the scrutiny is performed by the agency of a measure which is determined in the measuring rod. The measure is defined as a specific spatio - temporal segment with values which are suitable to the measure. The existing spatio - metric qualities are condensed in the notion of a metric tensor (gik).


The tensor can represent a d-function (d(P1, P2)). Or, if we “select” a corresponding space - time coordinate system in which points P1 and P2 can be determined, then we can determine the absolute space - time distance (d(P1, P2)). Now the system is completely determined, the space tensor and the d-function are mutually completely defined. The measuring is thus determined by a metric tensor and “introduced” into the measuring rod.


Here we find the first constraint of Reichenbach's unconventionalistic nucleus of the philosophy of applied geometry. Namely, he replies affirmatively to the question whether the measuring rod remains stable in case of removing in space. By this, according to Putnam, Reichenbach undoubtedly breaks the basic rules of negative conventionalistic essentialism. However, the argument about stability of the removed measuring solid rod cannot be made, according to Reichenbach, without same circularity. Therefore, we must take particular hypoteses as the elements of a definition in the sense of application of a specific geometrical model. These hypotheses certainly refer to the values of the existing universe. But, if these once and for all established hypotheses are taken as unconditionally unchangeable (which is the intention of negative essentialism), then they lead to difficulties with congruity of application of the measuring rod.


In Reichenbach's “Philosophy of Space and Time” there is an example according to which as the standard of time congruity we can take the hypothesis that the heartbeats of some king represent the basis for equality of time intervals in the nature. In that case, the fact that all processes in the nature slow down when the king climbs the stairs becomes one of the laws of nature. Therefore, the interposition of theories does not corroborate the assertion that the measuring rod remains unchanged when moved through space, but it asserts that the theoretically corrected length of the measuring rod remains the same. Let us consider the circularity: various forces stipulate the change of the length of the measuring rod. If one wants to correct its length, one needs a theory. That theory certainly must contain the notion of distance. And also, meaning and reference by themselves, demand this notion. It can be expressed over the “coordinate” definition, i.e. over a coordinate system. It appears that the definition, by which the length of the measuring rod (after a correction which was performed on the basis of a corroborated physical theory) remains unchanged when moved through space-time, is of the kind which leaves the notion distance undetermined. Reichenbach denies the conventionalistic  c i r c u l u s  v i c i o s u s  by argumenting the hypothesis about necessity of establishing additional constraints about forms of physical theory:


Forces act inside specific segments of space. In the nature there are no forces with the capacity to leave the same absolute distortions on different bodies. In other words, the distortions are not of such kind that they would be the same regardless of the force of the inner resistance against distortions. Forces cannot be altered in their activity by removing the origin of forces or by placing “shields” around bodies which are affected by forces.


If we choose any measuring which is in accordance with spatio-temporal topology, then the true physical theory, grounded on that metric, represent the system of physical laws which methodically predicts the trajectories of all particles (under assumption that the trajectories are described in the concept of chosen metric). Let M represent a metric, let P represent a system of physics. Let P be a system of physics in some possible world based upon the metric M. Then M' represents a metric which can be obtained from M by the procedure of a homeomorphic coordinate mapping. Let P' be the system of physics based on M' containing the property that M + P and M' + P' lead to absolutely same predictions with respect to the possible trajectories of particles. If we “translate” the existing trajectories predicted by M + P into the language of the metric M' then these trajectories are equivalent to the trajectories predicted by M' + P'. The systems of M + P and M' + P' represent two systems of physics which should be considered as equivalent descriptions. The set of all M' + P' equivalent to a given M + P is the set of equivalencies with respect to M + P.


If a set of equivalencies has a member which can satisfy the additional constraint in the form of a physical theory, and it says that general forces do not exist as an absolute identical deformation for all bodies, then, according to Reichenbach, only that member as the normal member of a set of identities can exist. Therefore there is just one and only true equivalence class of   geometries + physicses. These considerations are advanced with a view to showing that there is one and only one true set of equivalencies the members of which are the pairs M + P. So that equivlence class gives correct predictions concerning the possible trajectories of bodies in the existing space. If one chooses another set of equivalencies (M + P), then a false theory is about to emerge. The normal member of an equivalence class can in no way be chosen or determined by mere convention. The only convention can be the choice of a “geometry plus physics” from the true equivalence class. The conclusion is that the only excusable convention is to choose the normal member.


So, if Reichenbach is right when he claims that the definition by which physical theory implies that general forces (with features formerly described) do not exist, which again includes the equivalence of definition of the metric, then this view can be considered as an indirect definition of the metric.  In other words, the standpoint about nonexistence of general forces with “unnoticeable” activity, together with the condition f=ma, which necessarily demands that all deformations on bodies are caused by forces with properties of acting inside specific segments of space and that they cannot be altered by removing the source or by replacing a “shield” around bodies which are affected, is the real Reichenbach's standpoint. 


Putnam's interpretation is expressed in his well known “theorem” which we shall cite here in its original form:


“THEOREM. Let P be a system of physics (based on a suitable system of coordinates) and E be a system of geometry. Then the world described by E plus P can be redescribed in terms of an arbitrarily chosen metric gik (compatible with the given topology) without postulating 'universal forces', i.e. forces permanently associated with a spatial region and producing the same deformations (over and above the deformations produced by the usual forces) independently of the composition of the body acted upon. In fact, according to the new description gik plus P' (which has exactly the same factual content as E plus P):

(I)  All deformations are ascribed to three sources: the electromagnetic forces, the gravitational forces, and gravitational-electromagnetic interactions.

(II)  All three types of forces are dependent upon the composition of the body acted upon.

(III)  If there are small deformations constantly taking place in solid bodies according to E plus P (as there are, owing to the atomic constitution of matter), then no matter what geometry may be selected, the new gik can be so chosen that the deformations according to gik plus P' will be of the same order of magnitude. Moreover, it will be impossible to transform them away by giong back to E plus P.

(IV)  If it is possible to construct rods held together by only gravitational forces or only electromagnetic forces then (in the absence of the other type of field) the interactional forces of the third type (postulated by P') will vanish.

(V)  If there are already 'third type forces' according to E plus P, then the situation will be thoroughly symmetrical, in the sense that (i) going from the old metric to gik involves postulating additional deformations which are also the same for all bodies, relative to the description given in gik plus P'; and the same number and kind of fundamental forces are postulated by both P and P'.

I now give a much simpler proof. (The proof will be longer, because I will be more detailed.) Afterwards, I will discuss Grünbaum's criticism of the original proof.

PROOF:  Let E plus P be based on a metric gik. Let g'ik be an arbitrarily chosen metric compatible with the given topology. We replace the original notion of distance (given by gik), wherever it occurs in physical laws by the appropriate function of the coordinates. The second law of motion is now destroyed, since it now reads





      F = m x

and x (the second derivative of the position vector) is no longer 'acceleration', owing to the arbitrary character of the coordinate system as viewed from the new gik tensor.

(We assume the new gik is compatible with the original topology.) But we can restore the second law by construing 'force' in the old laws as not force at all, but some other quantity - say 'phorce' (P). Then the above law is rewritten as 





      P = mx

and the law F = ma is reintroduced as a definition of 'force'. (Here a must be defined in terms of the new gik tensor.) The difficulty is that so far we have only defined total resultant force. To obtain a resolution into component forces, we proceed as follows: Let A and B be two arbitrary logically possible differential forces (whether physically actual or not). For example, A might be electromagnetic force, on the assumption that Maxwell's Laws are strictly true ( in the metric gik), whether they are in reality or not, and B might be gravitational force, on the assumption that Newton's Law (or some relativistic law, if one prefers) is true ( in the metric gik), whether it is in reality or not. Without loss of generality, we assume A + B = F. Determine C from the equation A + B + C = F. If C is differential, we are through: we just set E = A, G =B, I =C, and the theorem follows. If C is universal, we express the differential force B as the sum of two differential forces B1 and B2 (B = B1 + B2); this can always be done. Moreover, if B is Newton's Law of Gravity or some relativistic law, B1 can be chosen to be approximately B; hence, approximately Newton's law or the relativistic law. Then A + B + C = F, and B = B1 + B2; so A + B1 + (B2 + C) = F. Since B2 is differential and C is universal, (B2 + C) is differential. So we just set E = A, G = B1, I = (B2 + C), q. e. d.”


We should note, for the sake of clarity, that in the quotation C does not represent a force with properties of generally uniform deformation on all bodies. Just the opposite, its generality emerges from validity in all possible cases in P'. Similarly, the transformation F=ma in the notions of tensors g'ik is enabled by making a distinction I= (B2 + C) which represents a logically possible transformation.


The inevitable conclusion from the theorem and from the proof is that Reichenbach's assertion about sufficiency of an additional hypothesis about the non-existence of “forces of descrete activity” for the equivalent and only possible choice of a specific metric (“normally” chosen geometry) is in no way correct. This constraint is not sufficient by itself. However, the nonconventionalistic nucleus of Reichenbach's philosophy of applied geometry is not condemned because of that.  Quite oppositely, Putnam continues exactly where it stops.


“If we have to add the further constraints that the geometry plus physics as a whole have additional formal properties - say, that they preserve various intuitive requirements, where these requirements can be preserved without cost, and that they be maximally simple in some sense of simple which is connected with feasibility and utility in scientific practice, then why should we not add these constraints in the very same spirit that led Reichenbach to speak of the 'interposition of theories'.


Therefore, comparing Putnam's definition of conventionalism (negative essentialism) with Reichenbach's philosophy of applied geometry we must decide in favour of the unconventionalistic nucleus of Reichenbach's opinion. For, one of the basic methodological assumptions of his standpoint is the absence of unchangeable, essential, once given and irreplaceable constraints which do not “tolerate” any further constraints.


This unconventionalistic nucleus, applied on geometry, results in the rejection of the alleged, unchangeable, grounded on pure convention set of paradigmatic constraints which are valid at making the choice of one of the variant geometric theories. If we compare Reichenbach's standpoints with Putnam's interpretation of Quine's philosophy of language (Int. P. Quine), then we can notice an undoubted indentity in the rejection of conventionalism. Putnam achieves this identity owing to his own definition of conventionalism interpreted as negative essentialism  and respectively to the assertion according to which it is a question of the form of general philosophy of science and a specific mathematical “ism”. Reichenbach comes to a similar effect sticking exclusively to the philosophy of applied geometry.


Let us remark that Putnam's definition of conventionalism naturally does not exclude a different assertion about additional characteristics of this notion, which can maybe inspire a different definition. The opposite could happen only in the case if his definition covered all possible forms and values of the philosophy of conventionalism. Such certainty does not exist.

1. 7. 3
Grünbaum's conventionalism in the philosophy of applied 


geometry


We have already mentioned Putnam's definition of this philosophy as a conventionalistic deriving from some, mainly incorrect or misinterpreted Reichenbac's views in the philosophy of applied geometry.


Let us cite some of the basic Grünbaum's derivations as: GRÜNn (n = 1,2,3,..) as well as p Putnam's criticism of these views. 

GRÜN1: The definition of congruency in the notions which we describe the values of a measuring rod in the way which enables the empirical definition of metrics. This is especially valid in the case some corrections are needed in the connection with the activity of some specific forces. Or, when a not entirely known system of physics which allows the activity of such forces is taken into consideration.



Putnam's criticism:  Putnam agrees both with Grünbaum and Reichenbach in that the measuring rod represents a standard for the notion of congruence in applied geometry. But he does not agree with the assertion in GRÜN1, according to which the definition of the notion of congruence (the accordance of space qualities and the qualities of the measuring rod) can be reduced to notions with which we describe (geometrically and physically) the qualities of the measuring rod. Therefore Putnam establishes a counter assertion in relation to GRÜN1: metrics is indirectly determined by a complete system of physical laws, geometric model applied by a system and by 'correspondence rules'. 


“No very small subset by itself fully determines the metric: and certainly nothing that one could call a 'definition' does this.”


'The correspondence rules' here hold the meaning of non-analytic, unconventionalistic definitions of theoretical and empirical nature. The assertions within the domain of these rules can be e.g. statements of the type “the temperature measured as with a thermometer is usually approximately correct” or “congruence as established by transporting a solid rod is usually correct to within such-and-such accuracy”.


The notion of correspondency rule should not be identified with Grünbaum's 'coordinate definition'. 

“.. e.g. 'the length of a solid rod corrected for differential forces does not change'. This last statement is an intratheoretic statement, and does not, Grünbaum to the contrary, restrict the choice of a metric at all unless considerations of descriptive as well as inductive simplicity are allowed to operate.”


So, the sense of Putnam's counter assertion is undoubted - geometry + physics is not determined by a measuring apparatus but it is determined by the correspondency rules which comprise physical laws. The view according to which the entire theory in question could be expressed and reduced to the notions from the description of the qualities of a solid rod (as a relationship between the part and the whole) in order to contract the whole to the part of the whole. GRÜN2: “Physical geometry.. provides the articulation of the system of relations obtaining between bodies and transported solid rods quite apart from their substance - specific distortions.”


Putnam's interpretation: By asserting the separation of physical geometry from specific material deformations of bodies and transported measuring appartus, Grünbaum does not have in mind that kind of separation, but separation (acceptable in standard terms) after the correction of geometrically and physically essential changes on the measuring apparatus - based on exact physical theory.


“What it is to 'articulate' relationships which exist only after apropriate corrections have been made, is far from clear. In my opinion, this error is analogous to the error we would be making if we described electromagnetic theory as 'the articulation of the relations holding among voltmeters quite apart from perturbing influences'.”


Putnam's criticism:
(1)  In the quote above where Putnam claims that Grünbaum's view is wrong because of its too simple and inadequate aspect of physical geometry as a mere “relationship fixer”, which directly includes the conventionalistic interpretation about approximation of 'choice' of a geometric model, at the same time Putnam denies that i. e. a voltmeter as a solid rod could replace the physical importance of the notion of a solid body. But: “Even solid bodies do not provide a universal standard of congruence; to define congruence in dimensions which get close to 10-13 centimeters, it is necessary to produce radiative processes, as Reichenbach does.” 


So, almost nothing remained of Grünbaum's “separation”. That is to say, what remained is that “separation” should indicate the standard correction after which geometry + physics should be taken, entirely, as a way of theoretical accomplishment of a physical 'phenomena'. In particular, this refers to physics, as a way of ordering acceptable corrections of distortions of a solid rod. And as for geometry, it can be taken as a way of ordering the system of relations by making a choice amid geometric patterns. It is the system of relations which exists between solid bodies and transported solid rods.


What is evident from the quote is Putnam's well grounded criticism which shows that “separation” is not possible at all because the notion of solid body is of the nature which demands completely unseparational accepting of the entirety of the  c o r p u s  of an affirmed physical theory.

(2)  Geometry is not a theory about bodies and transported solid rods (except in deduced sense) i.e., it refers to them, but it is neither exclusive nor reducible only to them. It refers, however, in the first place, to the qualities of metric fields, where a “metric field” holds the meaning of a physical field with specific, sensible definable qualities. Therefore geometry owes its applicability (partly)to outer congruency, i.e. to the results of experiments. In that sense geometry cannot be a theoretical construction (chosen by mere convention) which articulates the relations between bodies and transported solid rods.


“Geometry... that is to say, the universal space-time field whose tensor is the gik tensor. This is a physical field in the sense of 'physical' relevant to scientific inquiry; we can detect its presence in a variety of ways (detecting the bending of light rays as they pass the sun, for example), and its presence enables us to explain, and not just describe, the behaviour of solid bodies and of cloks.”

(3)  Geometry means much more than just being a way of arranging relations amid transported solid rods. Its sense is in the difference between articulating a set of relationships and explaining them. Consequently, it is the understanding and explanation of the set of relations which embody the part of dinamics and processes in themselves. The difference lies in the epistemological, ontological and methodological unequality between the “articulating the relations amid transported solid rods and bodies” - and the explanation of the set of these relations. The unequality is displayed in the fact that such “understanding” does not prescribe real position to geometry because it does not inevitably involve its contribution, together with physics and inseparably from it, in the scientific explanation. By this, the fact that understanding is both part and assumption of every scientific explanation, has not been taken to doubt.


“We may articulate the relationships which obtain among a set of 
charged bodies in a given electromagnetic field by specifying the 
totality of possible space-time trajectories of the charged bodies in 
question. Such a specification need not be simple. (However, the 
'descriptive simplicity' of an articulation does not affect its 
correctness.) On the other hand, we may explain the behaviour of 
these charged bodies by specifying the electromagnetic field tensor 
and giving Maxvell's laws. The explanation differs from the mere 
systematization of the relations explained partly in that the relations 
explained are derived from higher level laws and partly in that these 
higher level laws have 'surplus 
meaning' - i. e. they may be used in 
conjunction with suitable auxiliary hypotheses to explain yet other 
phenomena. (Of course, this is not meant to be an exhaustive 
characterization of the difference between explanation and mere 
'articulation'”.


Therefore, Grünbaum connects geometry exclusively to the notion of understanding the relationship amid parts af a physical phenomenon. Oppositely Putnam ties it, in the epistemological sense, to the notion of explanation. It is certain that these ideas are not strictly opposite. But, as noted, the notion of understanding holds a different epistemological position because it represents the part and the assumption of understanding. To make it clearer: Grünbaum, when explaining the position, attributes  the epistemological exclusively to physical laws, and to geometry he gives but a part in establishing the apprehensiveness and the ordering of relations (by which it contributes to the apprenhension of physical phenomenon).


If we accept that the relationship amid phenomena or the factors of a phenomenon can be ordered in various ways, by means of various geometries, and space does not force us to the application of only one theoretical geometrical model, then, the inevitability of a conventionalistic interpretation of the epistemological position of geometry as science is beyond dispute. In that case the methodological and ontological aspect of the position of geometry is congruent with its epistemological position.


Contrary to this, Putnam connects geometry in the epistemological sense to the notion of explanation, which, then, naturally involves the notion of apprehension. Space, by itself and by its physical qualities, forces us to make a genuine 'choice' expressed by a metric tensor. Therefore, it is clear that applied geometry is unseparable from physics (with respect to methodological demands for simplicity and general validity). The unconventionalistic consequence at interpretation of the epistemological position of geometry is indubitable.


Consequently, the 'choice' of a geometric model is not a matter of  agreemant but a matter of inevitability of congruence with the qualities of physical space. The choice does not depend on a relative agreement but on the inevitability of congruence. Or, respectively, on the congruency of assertions of a theoretical geometric model and intraphysical qualities of space which exist independently and objectively.


Now the non connectivity of Grünbaum's and Putnam's philosophy of applied geometry with respect to “ontological” hypotheses about space is fully distinguishible. Clearly, the decision upon it can be made solely by empirical evidence. Let us point out that this unconditional nonconnectivity is transfered to counter statements about metrical properties of space.


“Given the metrical properties of space-time as summarized in gik  tensor, and given the laws - e.g. light-ray paths are extremal paths, world lines of freely falling bodies are geodesics, etc. - we can explain a wide range of phenomena, and this explanation will have both of the features we just mentioned; derivation of the phenomena from laws, and surplus meaning. The coincidence behaviour of solid rods is only a small part of what can be explained.”

(4)  There is a possibility to object Putnam's criticism (1-2 counter statememts according to GRÜN2) in the sense that for the case of applied geometry nothing contradicts the complete translatability between a metric tensor and a measuring apparatus (solid rod). In that case, Grünbaum's conventionalism could be affirmed.


In orther to refute the objection from translatability of notions by which we express the qualities of space, and of those by which we express the constitutive qualities of transported solid rods. Putnam has to defend his assertion about the surplus meaning of a satisfactory scientific theory.


“The gik tensor is only equivalent to a set of statements about the 
behavior of rigid rods and clocks which have been properly corrected 
for perturbational forces; and the correction requires laws which 
presuppose the gik tensor in question.”


Hence, the result is mutual stipulation of unconditionalistic position of applied geometry and disproportion in the meaning of the notions belonging to the description of a solid rod and the notions belonging to the description of physically existing space qualities.

GRÜN 3:  It is possible to invent a process for determining a correct metric tensor for a geometry of variable curvature.


This view belongs to the last chapter from GRÜNBAUM (1962, p. 520-21). By itself it is not quite a clear presentation in the sense of logical consistence in connection with the view expressed above. If we assume that GRÜN3 represents an unconventionalistic drift from previous assertions in the interpretation of determining the position of applied geometry, because after the “invention of processes for defining a correct metric tensor” actually pointed to sensory experienced nature of these processes (so the choice of geometry no longer causes conventionalism), then this assumption represents his inference from Reichenbach's wrong view according to which there is only one geometry of stable curvature which holds specific congruent qualities. Similarly, one can say for Grünbaum ( it is not clear whether for Reichenbach, too) that he does not necessitate clearly in any place the demand for simplicity of physical laws. Conversely, Putnam intelligibly expresses it and assigns to it one of the major influences at making a 'choice' of geometry. He expresses the demand for simplicity as a demand for inner congruence. In fact, Putnam continues after E. Nagel (1961) according to whom the definition of a metric tensor requires a theoretical construction of high level, without possibility to formulate a description of the invention that could be valid generally for theories of high level.


“Even the statement that geometry is 'empirical' can be accepted only 
if it is understood that an empirical theory in the sense just specified 
can sometimes enjoy privileged status relative to a body of knowledge. 
I have argued elsewhere that prior to the development of non-
Euclidean geometry the laws of Euclidean geometry were in a sense 
'necessary'. They were indeed synthetic (and in fact, unknown to 
those who maintain them, false); but their abandonment was 
nevertheless not a real conceptual possibility for the scientists of that 
time. They could not have been overthrown by a finite set of 
experiments plus inductions of a simple kind (say, using 
Reichenbach's 'straight rule') nor even by a 'crucial' experiment to 
decide between Euclidean geometry and any alternative theory of a 
kind known to the science of the time.” 

GRÜN4:  Space has its inner topology, but it has no inner metrics, even if the consequence of changing metrics is the same as the consequence of changing topology.


Putnam's criticism:  Grünbaum's standpoint is straightforward; space contains inner topology, although it does not contain inner metrics - regardless of the fact that one cannot see the difference in consequences of changing of one or the other. In other words, the consequences of changes are the same as the consequences of changes in metrics. E.g. by changing topology and (or) metrics, physical laws can become extremely complex. There is nothing in the qualities of space and time that can necessarily make us claim that any specific metric tensor with respect to another is congruent. Let us observe that one tensor “chooses” one geometry and in accordance with it, the specific qualities of space and time and, additionally, one way of describing the set of true physical laws. According to Grünbaum, what follows is a methodological procedure: a contingent choice of metrics and discovery of a valid set of true physical laws by means of the notion of congruence with random selected metrics. By this it is possible (together with random conventionalistic choice) to fulfil the methodological hypothesis which is necessary for the notion of an applicable solid rod, or, respectively, the hypothesis which states that by changing the position of a solid rod in space or time, its vital metric, physical and geometrical qualities do not change.


The final consequence of GRÜN4 is that regardless of the fact that the notion of a set of true physical laws needs not to be defined in the usual way by means af a normal notion of distance, it needs to be defined by some probably completely non-standard notion of distance. Or, the possibility of expressing the notion of distance mutually in the notions of the set of true physical laws and vice versa is permitted (realization of  the definition of one of the notions under observation in the domaine of description of another notion).


Briefly: the possibility of defining one by using the definition of the other, and vice versa. By this the possibility of mutual translatability of the description of a measuring apparatus (solid rod) and the notions from a metric tensor is secured.


Let us mention an additional limitation which (after Putnam's interpretation) fits into GRÜN4: space is not, in any case, unconditionally metrically shapeless. When it is a question of denumerably large space continuity, then the qualities of such limited segment force us to use the metric tensor of zero curvature. In the case of nondenumerably large uninterruptedness of space there is a possibility to make a choice from Riemannian geometric models. The choice of one from the Riemannian set of tensors is a matter of agreement at random.


Thus the new limitation of Grünbaum's conventionalistic randomness in application of geometry in science refers to the limited segment of space and to the set of Riemannian geometries. Neither the first nor the latter can reduce the possibility of a consistent conventionalistic interpretation. Respectively, due to Grünbaum, the “based upon agreement limitation” of random application of geometry in physics can be related only to limited segments of space. But, the limited segment of spatial continuum is only a part and a special case of infinite uninterruptedness of space - the complete metric shapelessness reigns here. 


Let us cite the clear and well grounded opposing positions of Putnam's: it is a fact that any uninterrupted space can be measured in a great number of ways. If the 'trivial semantic conventionalism' is true, then this fact should be tautology. But, contrary to Grünbaum, (T S C) (trivial semantic conventionalism) does not demand and it is not tautology that there is only one usage of the word “congruence”. That this leads to Riemannian metrics is a matter of mathematical fact. Or, that any space holding Riemannian metrics holds a large number of such metrics, is also a mathematical fact. But it is a question of an objective physical fact that of all infinitely numerous Riemannian spatio-temporal metrics only one shows evidence of congruity in the sense of preserving the simple and applicable physical laws. That Grünbaum is under strong impression of the fact that there is really nothing in the nature of space and time that could unilaterally make us amenable to use the notion of congruence in a way that it means being congruent preferably with regard to one metric tensor than to the other, does not have the significance he would like to assign to it. For, similarly, there is nothing in the nature of space and time or in the nature of bodies which occupy space and time that could unilaterally oblige us to use the word “mass” meaning rather  m a s s  than charge. But, there is an objective quality of a body which is its mass whether we call it mass or mass3. There is one neutral connection between two places in space which we usually call a distance between these places. This makes the existence of various physical laws possible. I.e. as the case is in Hooke's law where force is dependent on distance. We can, obviously consider that magnitude is a distance, a longitude, a distance3 or any similar derivation. However, these are all only and exclusively  d e r i v a t i o n s, variables of the notion of distance. So, if we decide that “distance” means distance by the rules of some other metrics, then, (obeying Hooke's law) we must say that force is dependent not on a longitude but on a specific complex variable of longitude. But, that “complexity” is exactly what we usually mean by the notion of longitude.


Consequently, the validity of Putnam's anticonventionalistic explanation is beyond dispute. Let us ask then:

(15)  Can Putnam's view that the objective qualities of the existing spatio-temporal universe, independently of any theory, constrain us to the application of one and unique geometry, be corroborated by citing some contemporary scientific results?

Notes

1.  In the history of science and philosophy many different answers are given to this question. But, in spite of Plato's, Aristotle's, Descartes's, Kant's, Carnap's, Rusell's, Frege's, Gödel's, Hilbert's, etc. answers, the question is positioned within epistemological - ontological scope on the mind - existing universe relation (i. e. subject - object).

2.  Putnam, H. (1975) p. 73

3.  Ibid, p. 74

4.  p. 75 - 76

5.  One should bear in mind that Rusell's Platonism is one of the forms of apprioristic mathematical realism.

6.  Putnam, H. (1975) p. 27

7.  Ibid. p. 28

8.  Ibid. p. 41

9.  Putnam's proposition from 1967 was published in an article under the title "Mathematics Without Foundations” in the Journal of THE JOURNAL OF PHILOSOPHY LXIV, I.1967.

10.  Putnam, H. (1975) p. 50.

11.  Ibid. p. 50

12.  Ibid. p. 50

12.  Ibid.

13.  Ibid. p. 51

14.  Ibid. p. 51

15.  Gödel's results have far-reaching philosophical consequences related to the question about boundaries of human perception.

16.  see note 14.

17.  In his papers (which we endeavour to analyse onto-logically) Putnam does not use the term “contemplanation”, nor would he accept it as the consequence of his own view in the philosophy of mathematics.

Notes

18.  ”Non-accepting” should be concieved in the sense of Putnam's doubt about taking an equivalent position.

19.  Historically, it is an irrefutable fact that non-Euclidean geometries, precisely because of this reason, were relatively painfully accepted by scientists of that age.

20.  Gödel's result convincingly refutes the assertion that mathematical truth could be equalled with reducibility from the axiom. For something like that metamathematical copying which makes each system uncomplete is needed.

21.  Putnam, H. “Mathematics Without Foundations” THE JOURNAL OF PHILOSOPHY LXIV, I1967.

22.  Ibid.
23.  The notion of “one-to-one correspondence” makes part of a complex notion of correspondence.

24.  This is obviously adressed to the potentials of human apprehension.

25.  Putnam, H. “Mathematics Without Foundations” THE JOURNAL OF PHILOSOPHY LXIV, I, 1967.

26.  Obviously, this refers to CEAR.

27.  Putnam, H. “Mathematics Without Foundations” THE JOURNAL OF PHILOSOPHY LXIV, I,1967.

28.  The notion of “contemplation about the structure of reality” requires further explanation. Here it is used as a counter argument to Putnam's CEAR. Namely, according to CEAR, mathematical theory and its development are nothing but investigation of mathematical consequences of cognition affected upon sense universe. Therefore mathematics remains consistently within aposteriority boundaries. But, let us observe the same in the light of some facts from the history of mathematics, e.g. from the history of geometry. Certainly, it is possible, absolutely uncontradictively, to interpret all the consequences of Euclidean geometry, as well as this geometry itself, in accordance with CEAR, i. e., as being deduced from sense experience. But, what about non-Euclidean geometries? It is hardly probable that they could be regarded as logical consequences of Euclidean geometry, because, in logic, the cause and the effect must necessarily obey logical rules - therefore the rule of contradiction, too. However, if non-Euclidean geometries were consequencies of Euclidean, then the logical cause and effect, by basic statements, would be in contradiction. Hence, it is necessary to reject the possibility that non-Euclidean geometries, indirectly or over Euclidean, could be derived from experience. This possibility, being completely in accordance with CEAR, does not have any burden. One can only try to connect them directly with aposterioristic knowledge, bearing in mind the fact that one type of Riemannian geometry is a physically, scientifically applied geometry - after all, without any doubt, a part of a posteriori knowledge. But, it if a fact of historical irrefutability that at the time when non-Euclidean geometries emerge, there was nothing, either in sense-experience actuality or in sciences that could lead to the possibility of their realization. Just oppositely, experience based upon evidence spoke in behalf of the confirmation of Euclidean geometry. It is a fact that they emerged by instrumentality of purely mathematical means and ways and this happened because of reasons alltogether unlike applicability, deducibility or any other connection with the content of sense experience. For this reason, over a longer period of time, these geometries were not accepted by the dominant scientific paradigma of the age. A representative of consistent mathematical aposteriorism (like Putnam did at the stage of CEAR) can, in order to aviod the objection about inadequateness of the assertion, admit the possibility of appearance of the mathematical model which bears the character of apprehension about the structure of actually existing universe. That could be, following this interpretation, one of Riemannian geometries because it is applied on experience, although it emerged independently of that same experience. The follower of  consistent aposteriorism is necessarily forced to something like this which, in this paper, we term “contradiction of the contemplation about the structure of sense-reachable universe”. The paradox lies in the fact that humans are assigned a specially odd, absolutely impossible and unprovable quality of mind that independently of the sensory, by mathematical insight “grasps” the structure of that same sense reality. 

29.  In Putnam's opinion, formalism is an explicit example of antirealism.

30.  Putnam, H. (1975) p. 30.

31.  Ibid. p. 43.

32.  That scientific hypotheses are “bereft of truth - value” means that decision still is to be made, in the sense of empirical decision. By this, it was not intended to claim undecidability about truth of scientific hyptheses.

33.  Putnam, H. (1975) p. 70.

34.  Putnam, H. (1975) p. 7.

35.  Ibid. p. 49.

36.  When formalizing his theory, Zermello intended to avoid the paradoxes which appeared in  P R I N C I P I A.

37.  It is clear that Putnam places the notion of mathematical possibility, by its sense, on the same level with the notion of mathematical potentiality. Since potentiality/possibility finds its justification in logical validity, then this complex notion leads towards the notion of necessity. But, it is only actuality, as applied to sense experience, which assigns truth value to theoretical statements. Or, it lifts them up to the level of cognitive insight. In point of actuality is the only confirmed mathematical truth. It holds the necessity of true mathematical conclusion about the structure of the existing universe.


So, according to Putnam, the necessity of logical deducibility rules in pure theoretical mathematics, and the truth of the cognition of reality rules in applied mathematics. That is why only applicability to experience enables mathematics to reach the level of cognitive insight. Undoubtedly, every definit mathematical a posteriorism (i. e. CEAR, too) cannot exit this frame in any way. Or, it must not admit any epistemological virtue to purely theoretical mathematical results which are independent of scientific aposterioristic experience. Because, it refutes the very basic nucleus of mathematical aposteriorism. Inasmuch, as supposedly, pure theoretical mathematics does not act by means of the notion of truth, but only by means of logical virtue.

40. The signs Æ and ¤ stand for logical implication and equivalence.

41. As with Russell, Platonism does not emerge so much out of the mathematical theory itself as it represents a conditionally “independent” standpoint in his philosophy of mathematics.

42. The notion of “generalities of types” is used here as an equivalent of “universals taken in intension”.

43. “Individuals” refer to individualities of emergences.

44. The five Peano's axioms cannot cover the whole theory of natural numbers because the notions of a “set” and of an “ordered pair” are not included.

45. Putnam, H, (1975) p. 38. 

46. Putnam, H. (1975) p. 31.

47. Ibid, p. 23.  

48. Ibid, p. 25.

49. Ibid, p. 15.

50. The system E. S. is on page 2 in Putnam's, ibid.

51. Ibid, p. 1 - 2.

52. Ibid, p. 2.

53. Ibid, p. 2.

54. Ibid, p. 2.

55. The statement (S) is equvalent with Putnam's statement (2), Ibid, p. 3.

56. The objection and its reply are on pages 3 and 4, ibid.

57. Ibid, p. 38.

58. Ibid, p. 38.

59. Ibid, p. 71.

60. Ibid, p. 41.

61. Ibid, p. 58 - 59.

62. Ibid, p. 60.

63. Ibid, p. 71.
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65. Ibid, p. 35.

66. Ibid, p. 35.

67. Ibid, p. 35.

68. Ibid, p. 37.

69. Putnam, H. “Mind, Language and Reality” (1975), p. 163.

70. Ibid, p. 163 - 164.

71. Ibid, p. 154.

72. We can indubitably prove that there are connections between conventionalism and the philosophy of scientific antirealism by taking Paul Feyerabend - one of the most influencing names of modern analytics as an example. In his paper “Against Method” (1977) Feyerabend persists especially on this congruence. In the chapter titled “Anything goes” he writes in favour of equal methodological position of both scientific and non-scientific “theories”. As stated, he points to the fact that the random model in accepting what we are to proclaim as a possibly satisfactory scientific hypothesis is the most significant factor of scientific development. Evidently, in accordance with this, “development” should be taken as an “anarchistic” contribution to randomness of creativity, and in no way it should be taken as the epistemical activity of discovering the truth about reality. The maximum range of antirealistic randomness has its roots in  a d   h o c  assumptions which are in genuine contradiction with all well grounded and corroborated scientific actuality. Next come the hypotheses the nature of which has a far poorer content than the content of a well substantiated adequate variants, and at the end, hypotheses which are by themselves and inside themselves, logically contradictory.


It is interesting that, when overtaking methodological equalization of all possible (scientific, non-scientific and contradictory by themselves) hypotheses, Feyerabend calls upon methodological behaviour of Niels Bohr and says that he would never try to derive any complete picture, but that he would go through all stages of the problem, starting from the obvious contradiction, and gradually comming to the solution. He never the results in any other light than as bare standpoints for future investigations. At guessing the validity of any investigatory process he would not consider the usual demands for simplicity, accordance or logical consistence. His only remark would be that these qualities could be evaluated only after the event. One can see that, in order to make his conventionalistic - “anarchistic” conclusion, Feyerabend took Bohr's methodologic behaviour which “leads” to conventionalism in two ways. Firstly, Bohr often used to begin from “obvious contradiction”. To Feyerabend, it was sufficient to assert q equal validity of assertions which are contradictory “by themselves” with any other uncontradictory hypotheses. But, Feyerabend's conclusion becomes inconvincing if we know that behind “obvious contradiction”, from which Bohr started, there is, for a long time unexplicable “paradoxality” of facts in connection with expansion of light rays. Namely, it is an inarguable truth that these facts ceased existing as a “paradox” (and accordingly: the assertions which were expressing them stopped being contradictive), then, when an entirely logical consistent quantum theory was introduced and developed. Secondly, the fact that Bohr pleaded for simplicity and accordance only after factual scientific investigation has its justification in a completely “non- anarchistic” demand that things are not to be made simpler than they really are. However, Bohr did not abandon these demands in the absolute sense. Even the less, which seemed to be Feyerabend's intention, that this Bohr's rejection in a way directs towards conventionalistic randomness. Because, Bohr could not in any way come to the idea that he should abandon the central methodological scientific demand for establishing the truth of possible scientific hypotheses. It seems that Feyerabend forgot that hardly any assertion which is taken over from non-scientific “theories” could fulfil this demand. Or, if it can fulfil it, then the mere strength of factual argumentation immediately disproves it, or it desplays as pure  t r i v i u m. Furthermore, his request for disvaluation of the demand for logical consistence of scientific theories (he tries to point to this on the grounds of the fact that Bohr “started from obvious contradiction”) also has a very fragile constitution. For if we have a hypothesis which is logically inconsistent in the unconditional sense (not only in the sense of an “unordered” theory with regard to the demand for logical consistence), and if such hypothesis is itself, the existing universe, is in a specific way “contradictory”. Clearly, this kind of “contradiction” should not be mistaken for “counterfactuality”. The notion of counterfactuality refers to problems of methodological decisions in science which are connected with the possibility of having mutually non-connective facts as results of experiments. Unconditional contradiction means, however, that the universe itself holds factual paradoxality.


For example, it is certainly inconsistent and contradictory to assert that a specific thing has, under the same conditions and at the same time, the melting point at +200∞ C and that its melting point is not at +200∞  C but at -30∞ C. It is evident that logical inconsistence as a conditioned, purely logical notion penetrates the paradoxality of the existing universe qualities. But, opposite to Feyerabend's standpoint, there is nothing logically inconsistent hidden in the assertion that something in the nature has both the quality of a wave and the quality of a particle. Such assertion does not hide inside itself even the factual paradixality when it is interpreted and explained with a logically consistent quantum theory. Hence, Feyerabend's transfer from “paradoxality” of facts to disvaluation of the demand for logical consistence (which allegedly shows Bohr's methodological behaviour) is a completely wrong standpoint. Just the opposite is valid.


For, it is a consequence of the fact that the explaining theory does not show traces of logical consistence and, if it is possible at all that once upon a time it was not ordered with regard to this demand, obviously it is completely suitable now for putting it into accordance with it. Considering this demand, it is congruent that this theory combined qualities which, at first blush, were unconnectible with the opinion previous to that time, which stated that qualities of wave motion and particle motion are mutually unconnectible, which, additionally provoked the “paradoxality” of the facts themselves.


A Feyarabend's type of objection that it is possible, following the same model, to find a material the melting point of which is at the same time at +200∞ C and at -30∞ C, because, in the same way as it did in the previous case, it contradicts the opinion which has been prevailing up to now, is not convincing. And this is because something like this contradicts the entire structure of the explored universe, which, on the contrary is not the case with quantum nature of light. In other words, there is no factual data behind Feyrabend's assertions but mere empty assertion, albeit quantum physics is the explanation of existing factuality.


Regardless of possible serious objections, Feyarabend generalizes his own misinterpretation of Bohr's activity even to the methodological principle. Therefore, in his opinion, it is conventionalistic randomness that counts, in spite of the entire scientific experience. This randomness is pushed to the extreme “anarchistic” consequence which eliminates even the necessity of conventionalistic agreement. The  e s s e n t i a  of this standpoint is expressed in the view: “anything goes”! We could prove that if anything goes, then, actually, nothing goes!
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80.  Ibid, p. 180.
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82.  Putnam points to untenability of the assertion about ontological condition with an additional example from the history of physics: “Quine also appeals to examples from the history of science, notably the notorious wave-particle duality. Let us take a somewhat better example than the wave-particle case: the case of a Newtonian world and the following to presentations of Newtonian theory: action at a dictance theory, quantifying only over particles, and field theory, quantifying over particles and fields. These two theories do intuitively have different ontologies. Intuitively the former says that the world consists of particles and fields. And there is also no doubt that these two theories are thoroughly intertranslatable as long as we assume Newtonian physics. Thus, as long as we adopt only Quine's original constraints on radical translation, only the constraints (I') - (4), then the step from translatability of these two theories to a possible indeterminacy of translation seems sound. But the fact is that while these two theories are thoroughly  intertranslatable, they are also notationally and mathematically quite different. A physicist doing his calculations in the style of field theory writes down  different expressions than a physicist diong his calculations in the style of action at a distance theory. Thus, if we add to the constraints (I') - (4) the further constraint that Quine himself mentions, the constraint that we choose analytical hypotheses that preserve length of expression, 1 i.e. that send short expressions in the target language onto short expressions in the home language, then it seems as if we could say that the calculations done by the “jungle” should be translated by the calculations of the action at a distance theorist, whichever the case might be. The fact is that the step from examples of ontological relativity, even if they be bona fide, to indeterminacy of translation is a valid step only for Quine. -Ibid, p. 184-185.
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2. 1

MEANING, FUNCTIONALISM, CORRESPONDENCE

2. 1                        Meaning


Trying to ground a general theory (in the sense of uncontradictory respect to all spheres of science) which would contain the philosophy of extratheoretical realism, Putnam conceives his philosophy in this direction as well. Therefore he transforms the sense of the notion of “meaning” through the criticism of some basic lines of the classical theory. So the chaning of the meaning of “meaning” implies congruence with specific parts of CEAR. Firstly, and this is of utmost importance to us, with the assertions from his philosophy of mathematics. In connections with the following specific problems, let us thoroughly observe:

- the problem of criticism of classical assertions of the theory of meaning,

- the problem of establishing an alternative conception directed to CEAR,

- the problem of rejection of the existence of physical “entities”.


In the transformations of the theories of meaning inherited through the history there exist, according to Putnam, two points of orientation which trully express both the changes and the nucleus of meaning of specific views about meaning. These are the notions of “extension” and “intension”.


They both belong to the definition of the notion of meaning and they represent (at least in this sense) notions which are considered as intuitively more explicit than the notion of meaning. Because of the direct methodological demand that not even one theory (basically in the definitions of its own notions) must not fall into  r e g r e s s u s   a d   f i n i t u m, (that is, it must not disobey the demand for clarity or the demand for evident manifestation of the notions from which the theory's definitions start) in the theory of meaning this condition is fulfiled by means of notions previously 
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mentioned. This, naturally, limits our definition of extension and intension because in the opposite case we could inevitably fall in a   c i r c u l u s    v i- -t i o s u s  (or these notions would not be the most elemental in their definitions). It is necessary, then, to describe them clearly through some direct insight.


Generally, under the notion of “extension” we assume a set of things for which the given notion is true by its “descriptive” qualities. It is determined by a corresponding ordered pair which is composed of a set of terms and a sense carrier. The sense carrier has its roots in the described notions -  d i f f e r e n t i a   s p e c i f i c a, differentiating by sense. The difficulties arise because the same words can have different meanings so the same term has different extensions. E.g. in the case of a methaphorical comparison: “chicken” - an animal of a certain kind and “chicken” - a coward. An additional difficulty is caused by the word “set”. At first blush, taking this term as a mathematical one, there seems to be no doubt at all. The belonging to a set is determined according to clearly explored and established mathematical properties - every member of a mathematical set is a “yes - no” object. All the members of a mathematical set (in most cases) by their mathematical properties are decidable and differentiable from the non-members of such a set. But words in natural languages do not represent notions which are identical with those from a mathematical languages. Generally speaking, they are not “yes - not” notions. E.g. there are things for which the description “tree” is clearly true, and there are things for which this description is clearly false. Also, there are many border-line cases and, what is even worse, the line between the clear cases and the border-line cases is itself fuzzy. Therefore the idealization involved in the notion of extension in real usage becomes very severe.


The opposite case produces additional difficulties as for instance if two

different  object  have the same extension. We  can consider  the  compound  
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 terms “creature with a heart” and “creature with a kidney”. Assuming that every creature with a heart possesses a kidney and vice versa, the extension of these two terms is the same although they do differ in meaning. Thus we cannot state that meaning=extension. The sense of meaning must be something else. Let us call this “something else” the “intension” of the term. In that way the term “creature with a heart” is clearly different from the term “creature with a kidney”. These two terms have a different intension. Therefore when we say that they have different “meaning” then our concept of “meaning” is basically directed to intension.


According to Putnam, the final result is the following: The term “extension”, usually determined by a true description, presents itself as an idealization which is unsuitable to factual circumstances of a natural language. The term “intension”, by which we define the term of “meaning” more precisely, is grounded on the vague notion “concept”. The dissapointing consequence is that what we apprehend under the term “meaning” is something mental. Thus, in Putnam's views, “the doctrine that the meaning of a term (in the sense of intension) is a concept carried the implication that meanings are mental entities.”


For this reason the entire clasical theory of meaning rests on the following asumptions:

(I) Knowing the meaning of a term is to be in a certain psychological state. States of memory and psychological dispositions refer to “psychological states”. Knowing the meaning of a word, clearly, is not a continuous state of consciousness.

(II) The meaning of a term in the sense of “intension” determines its extension (in the sense that the consequence of sameness of intension is sameness of extension).








 
The criticism of these fundamental hypotheses of the classical theory of meaning necessarily leads Putnam to refutation of the assertion about the 2.1










 existence of self-evident mental entities. By this, starting from the position that the grounding of “meaning” the notion of intension implies existence of mental entities, he tries to refute the assertion about justification of the grounding of the term on intension cinceived as a “concept” about things.


Together with his completed criticism of the asertion about the possibility of grounding meaning on intension, his denying position toward the entire classical theory of meaning is clear, too. Let us concider more closely his criticism of the traditional hypotheses (I) and (II) as a criticism of the basic nucleus of this theory. According to Putnam the basic assertion of the nucleus mentioned above necessarily lead to psychologism-Platonism. Let us cite them in brief:

1. Meaning ———> extension + intension

2. Extension = set of “things” for which the term “set” of sounds is true

3. Intension = sense, concept of a “term”

4. Thus, meaning = intension/extension

5. Consequences:  i) Terms are something mental,  ii) The term “meaning”, over the central term “intension” implies the mental nature of the terms by assigning sense to the “chosen” terms,  iii) Carnap's and Frege's conception is nothing else but a transformation of the usual grounding of the theory of meaning: intension and the meaning of a term as well, should be observed as an abstract and not mental entity (intension = abstract entity). Therefore the only difference between a Fregeian derivation and a classical hypothesis is that the same meaning can be grasped by many persons even at different times. By this, Frege and Carnap are only avoiding the traps of psychological solipsism.   iv) To grasp the meaning, to apprehend the sense, to determine the intension of a term - all this means being in a certain psychological state. E.g. the activity of extracting the cube root of a number implies a defined, very complex mental state.  v) The concept which corresponds in its sense to a term is a conjuction of predicates,  vi) Such concept necessarily must

2. 1










 produce a necessary and adequate condition for a successful falling into the extension of the term,  vii) Carnap's Platonostic variant is: the concept corresponding to a term provided (in the ideal case, where the term had complete meaning) a criterion for belonging to extension (verificationism). The difference in comparison with the classical psychologistic grounding of the theory of meaning is that for Carnap the assertion (vi) does not represent the “necessary and sufficient condition for falling into the extension”, but that it is the severe sense of recognizing whether something belongs to a specific extension or not.

6. Knowing the meaning of a term means to be in a certain psychological state. Psychological state = mental ability + memory.

7. The meaning of a term in the sense of intension, determines its extension. Accordingly, stability of the extension of a term determines the stability of its intension.

8. The common conception of a psychological state is determined as a two-place predicate whose arguments are an individual and time.

9. In science it is customary to restrict the state to properties defined in terms of parameters which are the characteristics of an individual. The parameters of intension represent the basic notions of a science; e.g. “to know the alphabet”, viewed from the standpoint of cognitive psychology is a psychological state.

10. “To be in a psychological state” is studied by psychology.

11. It may be a peculiar triviality that to know the meaning of words means “to be in a psychological state”. But, this is not even the sense of the commonly grasped notion of “physical state”.

12. The traditional understanding of the notion of “psychological state” implies solipsism. It is an accepted assumption that not even one psychological state presupposes the existence of any individual other than the  subject  to  whom  that state  refers  to or to whom  it  is  ascribed. This 2. 1











 assumption expresses the assertion that the psychological state does not presuppose the existence of the subject's body. A restrictive mapping is evidently present here, a restriction of the field of psychology in order to fit the common mentalistic preconceptions.

13. Let “A” and “B” be any two terms which differ in extension. By assumption (II) these two terms must differ in extension. By assumption (II) these two terms must differ in their meaning in the concept of their intension.

Putnam's criticism

/The basic lines of his criticism are marked as A, B, C, . . . We shall mark them with OPn (OP = opposite, n = 1,2,. . .14.) as their special signs in order to point to specific lines of his opposing to the classical theory of meaning./

A) OP2,3 -  Words in natural languages generally do not belong to the kind which would be strictly decidable in the sense of determing the extension over the notion of a set. The impossibility of completing an unambiguous formalization and reducing the notion of extension to the “yes-no” objects of the nature disables its clear and direct disjunction.

B) OP4 - It is impossible to make the notion of “intension” relative. The consequence of this is a considerable vagueness in the determination of the sense of this notion. 

C) OP1,5 -  by OP2,3 and by OP4 what follows is opposing to positions (1.) and (5.)

D) OP13 -  The assertion of psychological solipsism is a totally anti-intuitive and contradictory hypothesis.

E) OP14 -  Opposing to the “classical” hypothesis (14) at the same time represents the rejection of the entire traditional theory of meaning. The proof: It is impossible that two speakers are in completely identical mental 2. 1











 states although the extension of a term “A” in the speech of the first is completely different from the extension of the term “A” in the speech of the other. Then the extension of a specific term “A” is not determined by a specific psychological state.

F) OP14 -  An example in addition to the argument that a psychological state does not determine the extension in an accurate and especially determinate sense.


(h = hypothesis, d = derivation, n = 1,2,3,. . . = number of hypotheses 
and derivations)

hF1 : Let us suppose that somewhere in the galaxy there is a planet which we 
can call Twin Earth.

hF2 :Twin  Earth  is  very  much  like  Earth. People  on Twin Earth speak      
English.

hF3 : People  on Twin  Earth  who  speak  English,  i.e.  the  ones  who  call 
themselves “Americans”, “Canadians”, “Englishmen” etc. There are a 
few differences regarding the standard English language  on the earth. 

hF4 : These differences themselves depend  on some  of  the peculiarities of 
Twin Earth.

hF5 : One  of  the differences on Twin Earth  compared  to the conditions on 
Earth is that the liquid called “water” is not H2O but a different liquid 
whose chemical formula is “xyz”. 

hF6 : “Water  xyz” is  under  normal  terms, undistinguishable  from  “Water 
H2O”.

hF7 : “Water xyz” tastes like water and it quenches thirst in the same way as 
“Water H2O”.

hF8 : The oceans  and lakes, rivers  and seas  of Twin  Earth  contain “water 
xyz” and rain is consisted of the same liquid.
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 hF9 : The  first  contact  of  the  Earthians  with  Twin  Earth will produce
 
a report: The word  “water” has  the  same meaning  on Earth and on 
Twin Earth.

hF10 : After the discovery that the liquid called “water” on Twin Earth is not 
H2O  but xyz, the Earthians would correct their  description from  hF9 
like this: “On Twin Earth the word “water” means xyz”.

dF1 : The statement “On Twin Earth the word “water” means xyz” by means 
of the verb “means” in a way means “has as extension”. Therefore the 
nominalization of the same statement: On Twin Earth the meaning  of 
the word “water” is xyz” can never mean extension.

dF2 : Contrary to the statement from dF1, the statement “On Twin Earth the 
meaning of the word “water” is xyz”, by means of the word “meaning” 
means   something   different   from   extension. Except  under  the 
circumstances  that every  inhabitant on Twin  Earth knows about the 
fact that “water is xyz”.

dF3 : Thus, the verb “means” sometimes means “has as extension” while the 
nominalization “meaning” can never mean “extension”.

dF4 : A  turn is possible, too: everything repeats  if  the Twin Earthians came 
to Earth.

dF5 : There  is  no problem in connection  with the  extension  of  the word 
“water”. For the case when extension = meaning  this  word  has  two 
different meanings:


-In the sense  it is used on Twin Earth, let us call it  “waterTE”, what 
we call“water” simply isn't water.

dF6 : The extension of “water” in the sense of waterE is the set of all wholes 
consisting of H2O molecules or something like that. The extension  of 
water in the sense of waterTE is the set of all wholes consisting of  xyz 
molecules or something similar.
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 hF11 : Let us return to the time when chemistry was not developed on Earth 
and on Twin Earth. Somewhere about the year 1750.

hF12 : The average Earthian did not know that water consisted of hydrogen a
and oxygen.The Twin Earthian did not know that “water”consisted of 
xyz. Let Oscar1 be such typical Earthian and let Oscar2 be such typical
Twin Earthian.

hF13 : Let us suppose that we have no reason to believe  that  Oscar1  knows 
about water anything Oscar2 does not know about “water”.

hF14 : Let  us  suppose  that  Oscar1  and  Oscar2  are  exact  duplicates   in 
appearance, feelings, thoughts, interiour monologue, etc.

hF15 : The neutral extension of the term “water” was just as much  H2O  on 
Earth in 1750 as in 1950. The neutral extension of the term  “water” 
was just as much xyz on Twin Earth in 1750 as in 1950.

dF7 : Oscar1  and Oscar2  understand  the term “water” differently in 1750 
although they were in the same psychological state.

dF8 : Considering the state of science at the time, it would have taken their 
scientists   about  fifty  years  to  discover  that  Oscar1  and   Oscar2 
understood the term “water” differently.

dF9 : The extension of the term “water” and its   d e   f a c t o   meaning in 
the  preanalytical  usage  of  that term by itself is not a function of the 
psychological state of the speaker.

dF10 : We  might  object to  hF14 : why  should  we  accept  that  the  term 
“water” had the same extension in 1750 and in 1950 on both Earths?

hF16 : Suppose I point to  a  glass of water   and  say: “This  liquid  is  called 
water”, if the semantic marker is intelligible.

dF11 : Then, my ostensive definition of the term  “water” has  the  following 
empirical hypotheses: That  the   c o r p u s   of liquid I am pointing to 
satisfies the sameness relation  - “x is the same liquid as y,  or x is the 
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same L as y” to most of the stuff I and other speakers in my linguistic 
community have used the term “water”.

dF12 : If the hypothesis hF15 is false because, say, I am without knowing it 
pointing to a glass with some other drink and not a glass with water, 
then I do not intend to accept my ostensive definition.

dF13 : The ostensive definition expresses what might  be called a  defeasible 
necessary and sufficient  condition. E.g. the  necessary  and  sufficient 
condition for being water is bearing the relation “sameL to the stuff in 
the glas”; but this is so only if the empirical hypothesis is fulfilled. If it 
is  not fulfilled, then one of a  series of  “fallback”  conditions becomes 
activated.

dF14 : It is fundamental that the relation “sameL” is a theoretical relation (L 
= linguistic, in the sense of a linguistic community). Thus, in order to 
determine  e.g. whether  one  liquid  is  equivalent  with  some  other 
liquid, one must know about one part of the stuff (which is unknown at 
a given time).

dF15 . Even if a “definite” answer is obtained through scientific investigation 


or through the application of some common sense test,  the  answer is 


defeasible - future investigation might reverse even the most “certain” 
example.

dF16 : The fact that an individual in 1750 might have called xyz “water” and 


his successors in 1950 would not have called it so, does not mean that 
the meaning of  “water”  changed. What changed  was  the  fact that in 
1750  we  would  have  mistaken  thought  that  xyz  bore the  relation 
sameL to the liquid from the lakes and rivers of Earth.

hF17 : I don't know if one can make pots out of molybdenum. But, if one can 
do this, I don't know whether they could be distinguished easily from 
aluminium pots.

2. 1

dF17 : Although the asertion in hF16 is “symetrical” and equivalent with the descriptions from the examples of hF1 - I still can tell which is the sense of the word “molybdenum”.

hF18 : Let us  suppose that only a metalurgist  can tell aluminium pots  from 
molybdenum pots.

hF19 : Let  us  suppose  that  molybdenum  is  as common on Twin Earth as 
aluminium is on Earth.

hF20 : Let us assume that  “aluminium”  pots  are  made  of molybdenum on 
Twin Earth.

hF21 : Let us assume that the words “aluminium”  and  “molybdenum”  are 
  
 switched  on  Twin  Earth  so  that  “aluminium”  is  the  name   for 
 
  molybdenum   and   “molybdenum”  is  the  name   for   aluminium.

dF18 : If the Earthians visited Twin Earth they would not suspect that the “aluminium pots on Twin Earth were not made of aluminium, especially when the Twin Earthians said they were.

dF19 : Although  the  example  hF16 - dF16  shares  some  features  with the 
example cited in  hF1 - dF16  still  there is a great difference between 
them.  Namely,  an  Earthian  metalurgist  could  tell  very  easily   that 
“aluminium”   was  molybdenum. Also,  a  Twin  Earthian   metalurgist 
could tell  equally  easily  that  aluminium  was  “molybdenum”. But  in 
1750 no one on either Earth or Twin Earth  could  have  distinguished 
water from  “water”. The  confusion  of  aluminium with  “aluminium” 
could have been easily solved by scientists.“ 

dF20 : The examples hF16 - dF18 as well  as  the  example  hF1 - dF13  are 
equivalent  in  the  following  sense:  if  Oscar1  and  Oscar2  are  not 
chemically   or  metalurgically   educated,  then   there   may   be  no 
difference at all in their psychological state  when  they use  the word 
“aluminium”. It is posible regardless of the fact that “aluminium” has 
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the extension aluminium  in  the idiolect  of Oscar1, and the extension 
molybdenum in the idiolect of Oscar2.

dF21 : We  can  say  that  Oscar1  and  Oscar2  mean  different  things  by 
“aluminium” and that “aluminium” has a different meaning on Earth 
than it does on Twin Earth, etc.

dF22 : The  psychological   state  of  an  individual  does  not  determine  the 
extension of the word. Or, it does not determine the “meaning” of the 
word in the preanalytical sense.

hF22 : Let us introduce a non-science-fiction example.

hF23 : Let  us  suppose you are like me and cannot tell an elm from  a  beech 
tree.

dF23 : We can say that the  extension of  “elm”  is the same in my idiolect as 
in  yours, viz., the  set of  all elm trees and the set of  all beech trees is 
the extension in both of our idiolects.

dF24 : Thus “elm” in my idiolect has a different  extension from  “beech”  in 
your idiolect.

dF25 : My concept of an  elm  tree  is  exactly  the  same  as  my concept of a 
beech tree.

hF26 : This   shows   that   the  identification  of  meaning  in  the  sense   of 
intension by the concept of a “term” cannot be accepted.

dF27 : If  someone  attempts  to  maintain  that  the  difference  between the 
extension of  “elm”  and  the extension of  “beech”  in  my  idiolect  is 
explained by a difference in my psychological  state, we can refute him 
by constructing a “Twin Earth” example.

hF24 : Let  us  suppose  we  have  a  Doppelgänger  on  Twin   Earth  who  is 
molecule for molecule identical with me.

hF25 : If  you are a dualist  suppose that my  Doppelgänger  thinks  the same 
verbalized  thoughts as I do. In addition, he has  the  same  sense data, 
the same dispositions, etc.
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dF28 : It is absurd to  claim that his  psychological state is one bit  different 
from mine. Yet, he means ' beech' when he says 'elm' and I mean elm 
when I say elm.

dF29 : Cut  the  pie  any  way  yo u like,  “meanings”  just  ain't  in  the  head! 
Obviously,  by  this  example  Putnam  refutes  the  assertion  that  a 
psychological  state  of  a  speaker can determine  the extension of a 
term. This is shown through the analysis of hF1 - dF27. What follows is 
a   general   conclusion   in   dF29   which   corresponds   with  CEAR 
completely - the “meaning” isn't  in my head, either. In other words, 
not a single term is a  purely mental entity. If we compare this to  his 
assertion about substitution and contingence of abstract mathematical 
entities for mathematics itself, then Putnam's intention to ground the 
concept  of meaning on consistent external realism is undeniable. Let 
us ask then:

(16)  Is it possible to give arguments in favour of the theoretical variant of his assertion about the severely aposterioristic nature of meaning?

2. 2 


Functionalism


In his papers from the first half of the seventies, Putnam developes the idea of psychological self-evidence.


The theory is very interesting from the point of view of the contemporary philosophy of science. Let us cite some of them:

- it establishes the unconditional self-evidence of the psychological with respect to the organic.

- it strictly opposes to any kind of reductionistic philosophy which might maintain the possibility of an equivalent reduction of the psychological to the physical, of the psychological to the material,
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- in the process of argumentation Putnam calls the contemporary computers and their theoretical predecessors - the Turing machines to witness,

- it corresponds to all antireductionistic theories (whether it is the question of the idealistic theories as e. g. Cartese's dualism or the materialistic non-reductionistic theories as e. g. emergentism and physicalism of ranks),

- it is undoubtedly connectible with CEAR in the philosophy of mathematics.


Ergo, no matter to what extent CEAR represents a special form of reductionism in mathematics - reducing the truth of mathematical assertions to empirical data out of mathematics, reduction of mathematical abstract entities to non-mathematical physical states or elements - functionalism completely corresponds to the philosophy of CEAR over the basic assertion about unimportance and randomness of a technological solution at construction of a theoretically contrived computer. For if we derive a posteriori and consistently every possible knowledge and if only sense experience should decide about the truth of every knowledge, or if we derive in accordance with empiric results, then, the functionalistic assertion about absolute self-evidence of the mental with respect to the physical is in congruence with CEAR. For, this is possible only then if every mathematical knowledge is of a posteriori nature. If it is the question of cognition about the structure of the existing universe, the mathematical processes of the mind, according to functionalism, cannot be reduced in any way to psychological processes. Even the less possible is to assert that any kind of mathematical knowledge could stand for an example of a priori knowledge. The notion of reduction, therefore, in the combination of CEAR and functionalism has double importance. On the one hand, there is a specific reduction of mathematical truth to external mathematical content - mathematics becomes non-self-evident in the epistemological sense. On the other hand, the functionalistic assertion about self-evidence of the mental with regard  to  the  physical-organic  necessarily isolates  the  mathematical   
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activity of the mind from equivalently determined psychological processes. Not even one special or separate psychological process which would open the doors towards reduction of mathematical activity on simple descriptions of psychological states could be considered as “mathematical”. Thus the reductionism of CEAR remains preserved by antireductionism of functionalism. The basic assumptions are best reflected in relation with Turing machines compared to a specific mental state.


The unconditional self-evidence of the psychological with respect to the organic and psychological lies in the very basis of this assertion. The argumentation is performed by accentuating the importance of the fact that abstract mathematical structures called Turing machines and their technological implementation exist - viz., the contemporary computers. No matter to what extent it is possible that such highly abstract structure determines the psychological state, it does not express it equivalently. Therefore the descriptions of the so-called machine table of a Turing machine and the psychologic description of a psychological state are descriptions of totally different levels of organization. A significant difference lies in the fact that every psychological state includes previous experience (learned and remembered), and individual realizations of a Turing machine include nothing of the kind because they emerge momentarily, regardless of any reliance on learning or memory.


Thus, although an abstract machine table can determine the psychological state, it cannot be done equivalently because it is just a part of a complex mental state. The relation equals the customary understanding of the difference between the whole and a part: Different psychological states (which necessarily include the dissimilarities in what is learned or memorized) can include the abstract machine table as their own element, but no machine table can equivalently determine any psychological state. Since a psychological  state is an indivisible  whole, then one possible part of 

2. 2

it, the abstractly memorized machine table can in no way determine such a whole. There is a great number of possible psychological states which can be determined by the machine table without any necessity in sense addressing, relation, reference, or, without clearly grounded laws in their mutual relationship. For this reason a Turing machine is not different in any way from other imaginable abstract designs suitable for technological realizations. These realizations, artifacts, only confirm that the relationship between a Turing machine as an abstract structure and a computer as a technological realization belongs to the usual relationship of  t e c h n o  - the connection between the imagined and the materialized. The existence of a very large number of possibilities of totally different types of technological realizations of an abstract machine table implies complete vagueness concerning the possibility of reducing this abstract structure to any specific technological solution. Therefore it is out of the question that a lawful relationship exists or that there could be a necessary addressing between an abstract structure and a technological achievement.


Consequently - there is no possibility of reducing the psychological to a Turing machine, there is no possibility of equivalent reduction for a Turing machine to any specific technological achievement, there is no possibility that Turing machines could serve as a proof in favour of reducing the psychological to the physical. Hence, with regard to comparative circumstances concerning technological realizations of a Turing machine, we shall deduce a conclusion in favour of unconditional self-evidence of the mental with respect to the physical. Respectively, the psychological is a function of the organic, but one cannot contract the psychological in any way to the organic or equivalently deduce it from a specific chemical and physical organization. In other words, in the argumentation of the functionalistic self-evidence, a decisive role is played by machine tables whose qualities in various technological realizations point to the fact that neither is possible to 
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reduce a psychological state to a machine table nor to apprehend a computer as its equivalence with its specific physical and chemical structure. The turn of this is valid, too - an abstract machine table cannot be reduced not even to one specific mental process. If Turing machines should serve as a proof, then it can be done in favour of the assertion about non-reducibility of the psychological to the physiological, and congruently, as a proof about complete self evidence of psychology with respect to physiology.


Let us observe the basic notion of Functional Psychology - “functional isomorphism”. This notion is defined over the general relationship between the observed systems: Two systems are functionally isomorphic if there is a correspondence between the states of one and the states of the other that preserves functional relations - sameness of sense references and system qualities.


There is one difficulty in the fact that here the psychological or the functional description is assumed under the description of a system. Because of the very complicated psychological description, Putnam chooses the functional description of the structure of a Turing machine. Therefore, following his interpretation, this “machine” becomes the crown confirmation of the absolute self-evicence of the psychological because, what can be proved on Turing machines basically will be provable (through development) in psychology, too. Herefrom comes the possibility to allow the substitution of a psychological description with the description of a Turing machine. The consequence of this substitution is that any reduction of the psychological to a Turing machine is a simplification which is permissible in the sense of provability of self-evidence of the psychological, and which is not permissible in the sense of identification with the physical.


Now, it is possible to assert the total irrelevance of the type of physical and  chemical organization  of the  computer regarding its  abstract  machine 
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table and deduce the importance of the type of physical and chemical structure regarding a specific psychological state.


Taking all into consideration we should note that Putnam does not appreciate the final consequence which could claim the absolute independence of the psychological with respect to the organic - physical. His advocacy in favour of functional isomorphism ends with the assertion about irrelevance of the type of physical realization of the abstract machine table which can lead us to deduce the unconditional psychological self-evidence as being non-reducible to the physical and organic. For, two systems can have quite different constitutions and be functionally isomorphic.


Thus a computer made of electrical components can be isomorphic to the one made of cogs and wheels or to human clerks using paper and pencil. We can imagine that a part, e. g. a vacuum tube fails and the computer does not stop working. Necessarily, from the point of view of the physical and chemical structure, what happened was a change of a psychological state, but, there was no change from the position of the abstract machine table if it remained unchanged. 


There are two possible descriptions of a computer: (I) a functional description of the material and of its structural technical parts with their physical or chemical qualities, (II) logical or mathematical description of a machine table.


Parallelly, there are two possible descriptions of the psyche: (I') a description which includes theories that take into consideration the “hypothetical elements” (hypothetical constructs - behaviorism) which, again, include the “hypothetical constructs” taken over from physiology, and (II') a description which is grounded on terms describing psychological states - with not specifically defined physical realizations of these states in the frames of psychological observations defining canons according  to which
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psychological states arrange each others to the capability of thinking in language.


Now it has become possible to develop functionalism in the direction of irreducibility, accordance, congruence and substitution.


Irreducibility - there is a correspondence between description (II) and description (II').


Accordance - description (I) corresponds to description (I') by the sense of congruent sameness of terms from the engineering description of physical characteristics of the computer and the terms from the descriptions of  physiologic conditions of the psychological. Thus, description (II') corresponds to description (II) by the sense of congruent sameness of terms which define the symbols on the abstract tape of the machine table and those expressing psychological observations. The same applies to notions which determine the uninterrupted logical order of symbols of the machine table and those describing the order by which psychological observations replace one another.


Congruence - due to irreducibility of description (I) to description (II) and due to functional correspondence of descriptions (I), (II), with descriptions (I'), (II') we can make a conclusion that there exist an irreducibility of relationships of descriptions (I), (II) to the relationship of descriptions (I'), (II').


Substitution - From the relationship between descriptions (I), (II) we may conclude that there exists a relationship between descriptions (I') and (II'). Consequently, due to functional irreducibility it is not possible to conclude from permissible deduction about mutual relationships of descriptions to any type of reductionism. Due to congruence over accordance of functional descriptions, from the relationship between a machine table and  physical  properties of a computer, it is possible  to conclude  that there 
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exists a relationship between the psychological and the physiological - viz., the relationship of irreducibility. Therefore the functionalistic congruence and accordance are only the arguments of basic functionalistic irreducibility. Now it has become quite clear for Putnam Turing machines hold the value of elements of argumentation of CEAR and at rejection of any a priori cognition of any part of mathematics. Also, it is clear that all functionalistic hypotheses depend on basic ontologic  p r i u s,  i.e. the notion of functionalistic isomorphism. Therefore it is beyond dispute that this theory must establish a clear relation with the important problem of contemporary philosophy of science - with the mind-body problem.


The view about irrelevant meaning of this problem results from the consequence of functional isomorphism (i.e. congruence). Everything in functionalism leads to complete self-evidence of each of the two levels of organic structure of matter.


Thus, according to Putnam, the mind-body problem should be divided into separate problems of the body. A scientific cognition from the field of brain physiology cannot be used for any explanation of the mentalese apart from what we may call “functional explanation of relatonship”.


However, although Putnam claims that a philosopher's task is not to doubt the hypotheses emerging from pure experience and although no one (not even him) has ever proved that this is not a problem of that kind, although he claims that about hypotheses of sense experience decision can be made only by a posteriori scientific factuality, in spite of all that (allegedly, in a non-empirical way), by means of functional isomorphism, he puts forward the following views:

- he invalidates the mind-body problem,

- he corroborates the entire philosophy of psychological functionalism as a theory which is allegedly and beyond dispute scientifically verified.

2. 2. 1


With these views, probably unintentionally, he introduces functionalism into the field of scientific confutation. Besides, over congruence of the relationships between “abstract machine table - physical realizations of computers” and “psyche-body”, with the mind-body functional relationship, he establishes a special position for the problem of consciousness.


At this moment we should observe the characteristic abandonment of the idea of unconditional validity of functionalistic antireductionism. That is to say, a special type of substitution by similarity is possible. Also, with the formerly expressed uncontradictive pointing to the relationship “abstract machine table - psychological state”, together with the fact that every computer has some form of “knowledge” about changements of state on its own tape, one could presuppose a sufficiently complex Turing machine which could take over the meaning of the notion of consciousness in the comparative sense. Thus, the psychological phenomenon of consciousness could be described with a Turing machine, and a computer could hold a certain form of consciousness. This kind of “reduction” is not a real reductionistic procedure because the machine table of such Turing machine could maintain at least an equally complex abstract level of description as demanded by psychological description of consciousness (or science and philosophy in general).

2. 2. 1      Correspondence of the theory of psychological functionalism


      
       with antireductionistic philosophies of science

I)   Correspondence with Cartesian dualism: The theory is basically connectible with this type of antireductionism, because Descartes's  e r g o/c o g i t o  preserves complete non-connectivity with  r e s   e x t e n s a. Or, the laws which rule in   r e x   c o g i t a n s   are  completely  different  in  relation to 
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physical and chemical laws from  r e s   e x t e n s a. This corresponds to functionalism, without any doubt. Yet, Putnam does not value this extreme form of unconditional self evidence of the mental, because it turns into assertion about non-connectivity and incomparability of these two forms of reality. Conversely, doctrines about unconditionally self-evident immortal soul, spiritualisms, et., tend to be easily connected to the previous.

II)   Correspondence with Emergentism: Since the assertion about existence of completely different levels of reality lies in the base of teaching about spontaneous emergence of a new level on a preceding lower level of matter arrangement, since in the “higher” structures completely different forms exist, the inevitable consequence of this philosophy is the impossibility or reducibility of one level of reality to another. Therefore the connection with functionalism is obvious.


It is precisely this philosophic- scientific hypothesis which is the most acceptable for Putnam. So, when he verifies in behalf of functionalism then he corroborates Emergentism.

III)  Correspondence with token physicalism: Considering the fact that in the basis of this type of physicalism one can find the statement which says that each organism being in a certain mental state, at the same time is in a certain neurophysiologic state, but not in a state of necessarily this or that neurophysiologic type, then one can, without any ambiguity, observe the connectivity with some parts of functionalism. And this can work with its basic part, with the notion of functional isomorphism. Namely, if this “contingence” of physiologic state should be expanded to a sufficiently large number of such states which would correspond to the same psychological state, then the direct result is Putnam's concept by which he indirectly shows the contingence of the realization of the psychological in the body.


Since the closeness of token physicalism and emergentism is evident, 
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and since functionalism contains both theories, then it this philosophy  (over 

the notions of functional isomorphism and unconditional self-evidence of the psychological) could function as  t h e  uniting philosophic-scientific hypothesis.


We shall put forward the non-connectivity of functionalism with any kind of reductionistic philisophy indirectly, through Putnam's argumentation on behalf of this hypothesis.

2. 2. 2           Arguments on behalf of psychological functionalism


Putnam's arguments which are cited here as a series of conclusions, are marked with capital letters. Derivations of these arguments are marked with the letter K and an adjacent number (e. g.: K1, K2, . . .) The additional, explanatory statements, which are not given by Putnam in his argumentation but which are logically derived, we shall mark them with capital lin letters (e. g.: A', B',. . .)

(A)
The necessary and sufficient condition that one's behaviour  at the 
given  moment  should  be  in  congruence  with  specific  rational 
preference   function  is  that  his  choice  is  logically  consistent.

(A')
Rational behaviour is in congruence with  r a t i o.

(A'')
Intelligent beings dispose of  r a t i o.

(A''')
Rational preference functions are functions of  r a t i o.

(K1)
Consequently, if someone's choice is to be logically consistent, then it 
must be in logical congruence with  r a t i o.

(B)
If one prefers  Y in relation to  X, and one prefers  X in relation  to  Q, 
then one prefers Y in relation to Q.

(B')
Statement (B) is an axiom of  r a t i o.

(B'')
Behaving in congruence with the statement (B) is a rational behavior.

2. 2. 2

(C)
Even this one, in fact very weak axiom of transitivity, is violated by most men. Possibly by all existing men.

(C')
The vast majority, or all men, do not behave in congruence with  r a t i o.

(C'')
The vast majority, or all men, do not behave rationally.

(C''')
The  vast  majority  or  all  men  do  not  behave  rationally  albeit  they 
dispose of  r a t i o.

(K2)
It  is  doubtful  that men logically consistently obey the rule: adopt the 
highest possible advantage.

(K2')
There must be a reason for such human behaviour.

(K2'')
The reason must be outside  r a t i o.

(K2''') At making decisions, men do not act according to  r a t i o  only.

(D)
Even if the “equivalence” between a Turing machine and human mind 
and  the  equivalence  between the  computer and the  human brain is 
real, human behaviour cannot be explained by a Turing machine.

(D')
Statement (D) is grounded on the fact that  (at making decisions about 
choice) men do not behave according only to ratio.

(K3)
Evidently, ratio can be defined as logical, computing  or  mathematical 
mind.

(K4)
It is exagerrated  to claim that a Turing  machine  could  stand  for any 
type   of   reductionistic    sameness   in  relation  to  what  is   outside 
mathematical-logical mind, and which influences behavior, choices and decisions in a way that they are not logically consistent in relation to  r a t i o.


From this entire argumentation (A - K4) we may conclude: i) The final derivation (K4) is absolutely acceptable. ii) But, the conclusion of this consequence is in no way that any kind of identification of the mind, i.e. at least its “logical-mathematical part” and a technical realization of a sufficiently complex Turing machine could be unpermissible. iii) The entire 
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argumentation, directed against identification, asserts too little to exclude this impossibility trully logically. Besides, that was not Putnam's intention. He only wanted to prove that man's psyche cannot be reduced to a Turing machine. It still does not mean that the logical/mathematical “part” of mind could not be identified with a Turing machine. Since the argumentation is limited to the idea that human mind is not only  r a t i o, i.e. logical/mathematical  “s u b s t r a t u m”, the counterassertion about the possibility of a specific contingent identification has not been refuted yet.

2. 2. 3 
Characteristics of a classical materialistic assertion,



counterargumentation on the grounds of psychological






  functionalism

A, A1, A2, . . , B, B1, B2, . . , C, C1, C2, . . . - basic hypothesis of a materialistic argumentation

1(a), (b), (c), . . . 2(a), (b), (c), . . , 3(a), (b), (c), . . . - Putnam's counterargumentation.

(A)
If  materialism is correct as a philosophy, in the  sense of defining the 
psychological life of any being, then it would have to be more  specific 
at defining data which correspond to the organic on the mental  level 
of life.

(A1)
If we imagine that such analogous  organic  elements  are successfully 
imitated by machines consisting of electronic circuits, vacuum  tubes, 
etc., then  we  should  be  able to define  what  corresponds  to  these 
elements in the “psychological” field of the machine. Under the terms 
“psychological”  field  and  mental  level, we  refer  to the  activity of a 
Turing machine  determined in  an  abstract  way,  i.e. to  its  machine 
table.

1.
There is a valid counterargument concerning assertions (A), (A1).
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(B)
Terms by which a psychological state is expressed can be defined by means of  d i f f e r e n t i a   s p e c i f i c a  which refer to physical and chemical state of organic structure.

(b1)
It  follows  that:  the  predicate  “T  prefers  Y in  relation  to  X” when 
efficiently  programmed,  can and  mut  be  defined  in  the  notions of 
physical - chemical state of a computer. 

2.
There  is   no  logically   valid   derivation  from  the  hypothesis   “the 
machine  has a specific  physical and chemical  state“ to the derivation 
“therefore this machine prefers Y to X”.

3.
There is no logically valid deducing from the  hypothesis  “the realized 
Turing  machine prefers  Y  to  X” to the consequence as to which this 
has  been  achieved  because  this technical  invention  holds  a 
specific physical and chemical state.

4.
There  are  statements  about  Turing's  machines  which  are  logically 
independent from their physical realizations.

5.
Logical deducing on behalf of counterarguments (1. - 4.):

a)
There is a machine T1 which prefers Y to X.

b)
Then, T1 must be programmed in a specific way.

c)
Then,  its  program  must  include  the  rational  preference  function 
which determines the greater value of Y than X.

d)
A specific machine table is attributed to the machine T1.

e)
Then,  we  cannot  derive  any   conclusion   about  the   physical   and 
chemical state of the machine T1. For, the same Turing machine (with 
respect to the  abstract  machine table)  can  be  physically  realized in 
ways which are possibly innumerable.

f)
Statement  (e)  is  valid  even  then  if  the  physically  realized  Turing 
machine prefers Y to X and  if  and only  if  flip-flop57  is switched  on. 
That is because it is a contingent fact. 
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g)
The  machine  can be  identical  in  all  “psychological”  or  in abstract 
machine parts of the  “machine table” without consisting of  flip-flops.

6.
Answers to the questions: Is a logical deduction possible  if  performed 
in the direction opposite  to deducing in number (5)? Or, is it possible 
to  construct  an  abstract  machine  table  from  the  description of its 
physical and chemical state.

a)
Let  us  suppose  that  we  know  that  the  machine  T1  has a specific 
physical and chemical state.

b)
Then the question: can we conclude from  (a)  that  T1  has  a  specific 
preference function to the question whether it is possible to construct 
an abstract machine table of a Turing machine from the description  of 
its physical and chemical constituents only.

c)
The  answer  is  (at  least  for  the  simple  cases,  and  it  is  the  of an 
empirical datum): we can!

d)
But, what we  are  interested in here is a logically  valid deduction and 
not an argument from scientific experience!

7.
In order to know in any way that the computer has a specific machine 
table, we  must  know  how  many  considerably  different  states  this 
machine is   capable to effectuate  and  in what  way  these  states  are 
causally connected.

a)
This cannot be derived  from the  physical  and  chemical  state of the 
computer in question, except in the case  when  knowing  its  physical 
and chemical state of this computer, except in the case when knowing 
its physical and chemical state, we know  all  the  laws  of  the  nature, 
too.

b)
All the laws of the nature cannot be known. Only  the final set of these 
laws can be known. There is no way of predetermining which final set 
of such laws will be important (being assigned together  with  specific  
physical and chemical state of the machine), before we  are  capable to 
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demonstrate   that   the  machine  in  question  has  a  specific   table.

c)
From the bare fact that the  computer  is  in  a  specific  physical  and 
chemical  state, we  cannot  conclude  whether  it  has  or has not any 
special rational preference function. For instance, that it prefers Y to X 
or that it prefers X with respect to Y?

8.
From  the  previous  description  of  physical  and  chemical state of a 
physically realized Turing machine and from all the laws of the nature 
(which are presupposed as finitely many) can we logically deduce  that 
the computer prefers Y in relation to X?

a)
Let  us  suppose, because  of  the demands of finiteness of natural laws, 
that they are of the usual atomic kind, that  they  describe the behavior 
of a simple basic particle and that there  is  a  function  which  enables 
the determining of the behavior of any separate set  of  basic  particles.

b)
Even in this case, on the  grounds  of  purely  logical  conclusions, it is 
not   possible  to   deduce  a   separate   machine  table  or  a separate  
 preference  function.  The  defining   is  possible  only   if   we  add   a 
hypothesis  (which is a logically  completely  independent  statement) 
which contains a complete description of a machine table.

c)
Example: Let us suppose, besides particles that are known to  science, 
the unknown ones, too - “bundles of ectoplasm”. Let us suppose that a 
computer   is   composed   of   known   elementary   particles  and   of 
presupposed  “bundles  of  ectoplasm”  in  mutually  complicated   and 
totally  obscure  connections.  Then,  if   we  describe   the  physical-
chemical   constitution   of   the   machine,   we   describe   only   the 
substructure  of  the existing structure. We can logically  deduce  about 
the behavior of the computer together  with the known laws of  nature 
from  the  description  of  the  substructure  as long  as it becomes the 
important unknown part of the existing structure. It is quite clear that 
we can conclude that such deducing is impossible.
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9.
A  similarity  exists with conjuction of general hypothesis as a series of 
possibly infinite conjuction of statements.

a)
We  may  suggest  the  analysis of the statement: “All crows are black”. 
E.g.:  “a1 is a crow which implies that a1 is black”  and  “a2 is a crow 
which  implies  that  a2  is  black“  and . . . where  a1, a2, a3, . . . is a 
possibly infinite list of individual functions defined as “all crows”. The 
mistake lies in the fact that  although conjuction does not follow  from 
the statement  “all crows are black”,  the statement that all crows are 
black  does  not  follow  from  the  conjuction  without  the  additional 
universal  premiss:  “a1, a2, a3, . . . are  all  the  crows  there  are”. It 
might   be  contended   that   there  exist  elementary  causal   agents 
unknown  to modern science. But,  by this we are to leave the context 
of logical analysis.

10.
The statement no. (9)  becomes even stronger if we remind ourselves 
that  many  causal  agencies  on  any  nineteenth  century  list  of   the 
constituents of the world could have been omitted.

a)
Atoms   and   their   solar   system-lyke   components,  electrons   and 
nucleons,  might   have  been  guessed at  by  the  nineteenth   century 
physicist.

b)
But, then, what of mesons, and what of the quanta  of the gravitational 
field if these turn out to exist?

c)
The hypothesis that any cognition and technological realization based 
on that cognition  includes  a  list  of  elementary  “bulding block”  of 
causal  process  that  there   are  is  a  synthetic  one  and  cannot  be 
regarded as true by pure logic.

(C)
Modern materialists do not maintain that the intensions of such terms 
as “preference” can be given in physucal and chemical  terms but only 
that there is physical referent.

(C1)
Then   the  materialistic  position  would  be “The  state of  a machine 
prefering Y to X is synthetically identical with possessing certain more 
or less stable features of the physical-chemical composition.”

(C2)
Prefering Y to X is a fairly lasting state of the human cerebral cortex.

11.
The materialistic premisses (C - C3) run into difficulty in 
understanding the universality of rational preference function: - 
prefering Y to X is a relation between an organism and two 
alternatives. The “is” appropriate to universals appears to be the “is” 
of meaning analysis.

a)
We say: “Solubility is the property that something possesses if and only 
 if it is the case that if it were in water it would dissolve”. We don't 
say: “Solubility is a certain physical-chemical structure”, but rather 
that the solubility of those substances that are soluble is explanied by 
their possession of a certain physical-chemical structure.

b)
Concerning computers, the equivalent statement with (a) is what we 
would say is that prefering Y to X is possessing a rational preference 
function which assignes a higher value to Y than to X.

c)
If we add that prefering Y to X is synthetically identical with “with a 
certain physical and chemical structure, then we might fall into 
insufficiently motivated usage.

d)
For instance, if the same Turing machine is physically realized in two 
quite different ways, then even the whole machine table is the same in 
the two cases.

e)
But if we say that a particular rational preference function is somewhat 
different than the function of the technological realization of the 
other, or that the “beliefs” are somewhat different in both cases, then 
we can say much clearer that the realization of the machine table is 
different in the two cases.

f)
These views (d) and (e), obviously can be only analytically identical, not 
synthetical identical. In the opposite case the difference between 
meaning and realization becomes too great to be permitted.

g)
Let “z” be an individual constant designating a particular piece of 
paper. If I write the single word “red” on it then the statement “the 
property 'red' is identical with the property designated by the only word 
written on 'z' is a synthetic statement”. The truth is that this is the only 
way in which properties can be “synthetically identical”. The 
statements “solubility is a certain molecular structure”, “Pain is 
stimulation of C-fibres” etc., are not of this kind, which can be easily 
understood.

12.
Apart from this kind of identity of two properties there is synonymy 
and identity in the analytical sense of the corresponding designators.

a)
For one kind of abstract “entities” (situations, events), not even the 
previous assertion seems to be properly established. There might be 
reasons for giving this up even in the case of properties.

b)
If we want to say that “being p is being q” in some cases in which 
designators “p” and “q” are not synonymous, then we should require 
that they be at least physically necessary.

13.
From no. 12 it follows that we are not able to discover the laws which 
would imply that an organism prefers Y to X if and only if it is in a 
certain physical-chemical state.

a)
It is logically necessary that such “law” is false because even in the 
light of our present knowledge we can see that any Turing machine, if 
it can be physically realized at all, it can be realized in a host of totally 
different ways.

b)
Thus there  cannot be a physical-chemical structure the possession of which is a necessary and sufficient condition in the sense  of physically necessary and not in the sense of logically necessary.


(to page 163....)
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Evidently this entire analysis of arguments expresses the idea that functionalism leads to rejection of type physicalism. Let us ask then:

(17)   Is there a possibility for a pro-physialistic type of refutation of functionalism?

2. 3
Correspondence


One of the main central positions of Putnam's philisophy of science is putting forward the problem of the most significant contemporary theory of truth - the Correspondence Theory of Truth of A. Tarski.


This theory, as the prevailing theory of truth, even in the case of its complete neglecting, forces us to differentiate our positions. The cause of its constant presence in contemporary movements lies in the complexity of the ontological-epistemological influences on the basic hypotheses of the modern theory of epistemology. Because of its simple meta-linguistic formulae, over the “equation”: “. . . is true if. . .” this theory, at first blush seems hopelessly and neglectedly simple. But, its elementary part, the correspondence “empirical data - theoretical description” marks the basic ontology of the “subject - object” relationship and by this directly it points to one of he central problems of the philosophy of science - the possibility of a theoretical reach of the truth about the existing universe.


The complexity of the theory is growing more complex: the problems of meaning and reference imply the problems in connection with the question whether scientific theories are realistic or not, then the problems concerning with the epistemological position of an empirical data at the process of cognition (in the psychological and non-psychological sense), next come the question which lead us to the problem of synthetic/analytic side of theoretical statements, then the a priori/a posteriori knowledge, etc. The “simplicity”   of  the   Correspondence   Theory  hides  a  very  high  level  of               
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theoretical complexity.


During the first period in the development of the CEAR, (1960) Putnam completely rejects the common opinion about this theory. But, before we present his criticism let us observe the parts of the Correspondence Theory which are not in doubt.


Formalization gives an equivalent meaning to the semantic notion of truth - over resting upon adequacy. The statement in a natural language “true as a sentence in English” by Tarski and his followers has a decidable sense in relation with the notion of truth over a standardized linguistic term, the “equation”: e.g. “Snow is white” is true as a sentence in English iff snow is white, “Grass is green” is true as a sentence in English iff grass is green.


Adequacy has two decisive aspects - intra-linguistic  and extra-linguistic.The former refers to a correct definition of a sentence, the condition “iff”, the latter refers to extra-linguistic content, factuality of things. They are mutually completely independent. E.g., the sentences from the previous examples have the same form and they refer to factual conditions about things. We stress that the condition of adequacy generally ensures the truth through the possibility of connecting the sense of mutually independent intra-linguistic and extra-linguistic parts of the Theory of Truth especially over the notion of reference. The theory as a whole can be considered as sensible correspondence of terms and facts - the adequacy of reference. At this point Putnam's agreement with the original parts of the Correspondence Theory ends. Now we can proceed to his criticism.


This remarks are directed to the possibility of emphasizing the “independence” of one of the two constitutional aspects of adequacy to their complete contraction to the formal intra-linguistic demands. Or annulation and reduction of extra-linguistic conditions to an exclusively formal intra-linguistic demand. E.g. “Snark was a boojum” is true if and only if Snark was a boojum.  The  result  of  such  sentence,  under  the  iff  condition,  is  that  if              
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someone who accepts the left part of the sentence inevitably must accept its right part, too. It is an obligation that the parts of the sentence to the left and to the right of the iff condition are in a way equivalent. By the intra-linguistic aspect of appropriateness we can define truth in a way that this term (by the consequence of an established adequacy) is absolutely unnecessary. Without any danger for the formal demands the same sentence can be: “Snark was a boojum iff Snark was a boojum”. Surely it can be permitted in the sense of adequacy regardless of the omission of the notion of “true”.


Hence, in the case that the meta-language was only partly explained, we are able to determine the definition of “true as a sentence of the object-language” in the frames of exclusively inter-linguistic reasons - by omitting the notion “true” from the demand for adequacy. Additional argument can be achieved if we give all biconditionals of the form”. . . 'S* is true as a sentence of L=S' are theorems of the meta-language, where S is an arbitrary sentence of object-language (L), and S* is the name (or Gödel number) of S. . .”, because extra logical constants of object-language can be, because of the ontological independence of factuality, totally uninterpreted. In that case, the condition for adequacy is equally fulfilled although the notion of truth could hardly be of the kind for which the follower of the Correspondence Theory thought he had attained.


An additional difficulty is in the impossibility of solving the situation in which the speaker whose speech is under observation speaks in a language which is not sentence-by-sentence translatable into our ”meta-language”.


Also, by this theory of truth, to understand a sentence means to be able to decide in which logically possible worlds it can be true.The necessary consequence is that there must be some natural correspondence between such sentences and sets of possible worlds. E.g. for a sentence S sets of possible  worlds which correspond to a sentence  S  belong to the range of a 
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sentence S.                                             


For the case of the existing, sense noticeable universe, the relationship between any true sentence S and the actual world is the belonging to that range - to the level of the existing reality. Respectively, it is valid that the set corresponding to a false sentence never contains, and oppositely, the set corresponding to a true sentence always contains the description of reality.


From the entire critique, Putnam makes the following conclusions:


The Theory of Correspondence does not make possible such correspondence according to which a true sentence from any language would be precisely the one which corresponds to the extra-linguistic matter of facts. The similar phenomenon happens with the facts about language when the sentence is about the language itself. This theory does not imply that such connection exists at all. It is quite wrong to say that the condition of adequacy enables insight in the meaning of the notion of “true”. Alltogether, this is going to say that the Correspondence Theory actually is an unsuccessful theory of truth, if under the successfulness of a theory we refer to its epistemological contribution.


The situation does not improve even in the case if we use this theory only for formalized languages (logic, meta-mathematics).


In fact it is possible to argue that “sets of possible worlds” are not exclusively linguistic entities (logically consistent sets of sentences) and one might deduce that sets of possible worlds are nothing more but inter-linguistic entities. In that case the same kind of objections can follow.


There exist some additional difficulties in connection with this notion. Thus, it can hardly maintain the theory of truth since one cannot establish its totality, or determine the entire set of all possible worlds.


In 1976 Putnam is deeply in the second part  of  CEAR's  development 
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and he discusses this problem again, but this time it is about the successfulness of scientific insight. We shall proceed citing his new views connecting them to the previously mentioned although by the demands for congruence and consistence they do not represent a sequence.


But before that we are obliged to analyse his understanding of the meaning of terms “convergence”, “truth” and “reference” together with the definition of their mutual sense-relationship. He takes the term “convergence” in the traditional realistic sense, over the notions of successfulness and preservance. By the notion of success he expreses the conviction about gradual approaching of scientific theories toward the discovery of more and more truth about their object of investigation. Hence the string of scientific theories fortifies more and more the power of explanation with permanent presence of the meaning surplus. The term “preservance” refers to the maintaining of the idea about theories which come later in their development (i.e. which by their successfulness succeed the previous ones) necessarily include sentences which expressed the corroborative description of facts at their paradigmatic predecessors. But this does not mean in any way that this term includes that the follower theory should adopt law-alike statements of the predecessor theory. The surplus of meaning (which can be found as a measure in the term “successfulness”) here bears the role of assertion corroborator by which the following theory, accordingly introduces new corroborating data and establishes new predictions (together with factually corroborated predictions of its ancestor).


For instance a scientist will rather try to maintain the principle of preservation of energy than presuppose the deviations. It is a fact that this way of procedure leads from the discovery of Neptun to the discovery of positrons. The term “convergence of theories” therefore, in the realistic sense, can be supported only through the notion of true prediction. For that
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reason the notion of truth represents one of the central notions of the purpose of science itself. It is included in its basic domain. Statements which are similar to laws and belong to a theory of a methodologically mature science are usually approximately true. If a theory belonging to a mature science successfully establishes its convergence with some other theory in a way that the laws of one become the bordering cases of the other, then we usually take that such theory is true. The fact that science is successful in predicting many truths has better control over nature as its result. Etc.


Conversely, avoiding the usage of the term “truth” in science brings to difficult doubts. E.g. we can try the same by means of some other important term which is inevitable in the epistemological-methodological sense. Let us take “simplicity” as a permissible substitution for “true”. But, in that case, we lose the basic measure of the epistemological evaluation of scientific results. For a theory can be too simple with respect to factuality which it wants to speak about. The case is the same if one tries to substitute this term by some other terms. It might be expected, then, that the same term cannot be replaced not even in the philosophy of science, and this is valid for its antirealistic lines, too.


Respectively, the term “true” can be replaced only if none of the terms of an existing theory is not referent - it refers to nothing existing. It is clear that such “theory” from the scientific point of view, is nonsence.


Hence Putnam (1974), realizing that the term of truth has its roots in the term of reference, bears this into connection with the theory of meaning and with his own “Principle of Benefit of Doubt”.The meaning of the principle is shown through his opposing to the positions of T. Kuhn and P. Feyerabend. Namely, Kuhn (1962) claims that the same term cannot have an unchangeable reference in different, formerly ruling theories, i.e. in theories which were acknowledged as justified in different periods of time. Because of that reason theories which belong to or which produce different scientific
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ruling models correspond to different “worlds”.


Putnam's objection points to inacceptability of the consequences of attitude of this kind. Let us suppose that Kuhn is right. Then the term “electron” from Bohr-Rutherford's theory from the beginning of this century in no way refers to what we call “electron” today. Or the term “electron“ in Bohr's theory does not refer to the physical entity which he thought this term refered to. Because the later development showed that such entity in reality does not exist at all. Thus the term “electron” in this theory never refered to anything really existing. And in what way can we know at all that our present understanding of this term refers to anything in reality? The answer is (in accordance with anticonvergentionalistic antirealism) only one - in no way at all! Just the opposite, the prevous example shows only that even our present term “electron”, most presumably, is not different in any way. It does not refer to anything really existing and there's no argument we can refute this kind of conclusion. The consequence of the notion of reference is that we cannot claim with certainty that any of our theoretical terms really points to anything really existing.


The consequence of the term “true“ - the asertion that science could speak about truth of anything is totally unsatisfactory.


Briefly: if any scientific theory holds reference, then it is reference towards its own “world” of entities. It is clear that that “world” need not be equal in anything to be really existing world.


A conclusion of this kind is, clearly, quite unacceptable for Putnam. In his opposing he rests on the positions of S. Kripke. So, for instance his “Principle of Benefit of Doubt” is nothing but part of a realistic confutation of scientific scepticism: scientific realism imputes a completely wrong methodological attitude - equalization of scientific terms and the description of facts. This contradicts one of the basic principles of semantics according to   which  if  one   determines  the   definition  of  a  term  by  means   of   a 
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description and if these terms are not really referent because of wrong beliefs (i. e. the descriptions are wrong), then one must necessarily accept a reasonable modification of one's own descriptions. All this results in the “Principle of Benefit of Doubt”: to modificate one's own descriptions in the cases when it is clear that it is demanded by factual developments and where there is no ambiguity about the question how to do it.


In that extent the example of Bohr-Rutherford conception of electrons stops corroborating antirealism. Because now we can say that there is really nothing in this world that could completely satisfy Bohr's description of electrons. However, there are particles which can satisfy it partly: they contain the supposed electric charge and mass. They are responsible for the crucial consequences explained by means of this term, e.g. the circulation of these particles is the flow of electrons in a wire. The Principle of Benefit of Doubt demands the accepting of the assertion that Bohr did point to something really existing, regardless of his uncomplete grasp or even some misattributed properties. 


The possibility for modification of desctiptions is always present and so the terms keep their connection with reality. Otherwise it would be surprising that Bohr continued using this term after 1930 too, when he participated in the discovery of quantum mechanics. Therefore Kuhn can be given the answer that there are physical particles which Bohr used to call electrons. They exist in the sense of a scientific tact. They refer to a host of cases which are present in the sense reachable universe. E.g. they are explanatory in the cases of hydrogene atom, electric charge, mass, etc. The similar answer can be given to Feyerabend. In fact, today we have a different theory about entities which Bohr used to call electrons. But since we deal with the same particles and since Bohr's theory remained partly preserved in many important segments of today's explanatory theory, then we must inevitably conclude that Bohr's term "electron" did hold a real reference.

2. 3.


Obviously Putnam's Principle of Benefit of Doubt includes the willingness of scientific community to modificate the meaning of theoretic terms by virtue of ranges of successful predictions and greater range of explanation.


But even now antirealism has not been taken to an indefensible position. Actually, there is a possibility for counterargumentation with examples from the history of science. Putnam cites the example with the term “flogiston” which, as a scientific theoretic term, represented the existence of something determined in reality, of a real physical entity. It is clear that Putnam, having chosen precisely this example as the most appropriate antirealistic counterargument, chose possibly the worst explained scientific fact. Because, we can be very easily confuted by common methodological demands for the surplus of meaning and successful prediction.


It would have ben much more convincing if he had chosen the example of “ether” as a possible antirealistic counterargument. This term satisfies all commonly accepted realistic methodological demands, and in spite of that it was rejected as irrelevant to anything really existing throughout the development of science. With this example it would have been possible to defend the motives of antirealistic scepticism much more convincingly, by means of the so called argument of a mistake.


It is equaly possible, on the contrary to the antirealistic interpretation of the example with the term “ether”, not to agree with the entire unconventionalistic, negative essentialistic background in the interpretation of necessary methodologic scientific demands. Thus, it is posible to extend the demands to simplicity in as much as a realistic answer would present this demand as a part of the demand for truth. That there is no possibility for

mutual interchange of the term “true” and the term “simplicity” has already been shown. It is clear that by this we   convincingly  refute  the  antirealistic 
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objection by virtue of the term “ether” and we underline that the demand for simplicity really did lead us to the rejection of this term.


Now we can turn to Putnam's observation of the hypotheses of the Correspondence Theory.


In his opinion there is a connection between the success of scientific investigation and the theory of truht. If we explain the common logical conjuctions by mathematical intuitionism - not in the way that we explain them by “true” and “false”, but by means of provability and improvability - then what follows necessarily is that the notion of existence becomes completely intratheoretical. The necessary consequence is the loss of realism in the domaine of the Correspondence Theory. Thus, the formal quality of truth, the range of adequacy, determines the extension of “truth” only if the basic logical conjuctions are taken in the classical, non-intuitionistic sense, after all, precisely over the notion of truth.


For example, with the definition of “truth” in a standard, recursive way, following Tarski: “truth” becomes “provability” if we adequately interpret the logical conjuctions. According to the definition the notion of reference then obtains clearly and solely intratheoretical meaning. E.g. if we interpret the statement “Electron refers to something really existing” then the equivalence of this statement with the statement “Electrons exist” still remains. But, the word “exist” is taken in the intuitionalistic way so that the statement “Electrons exist” determines - there exists a description D in a way that the statement “'D' is an electron” is provable in a “B1”.


Undoubtedly, this statement is true (for a suitable “B1”) even if electrons do not exist at all. By this, according to Putnam, we inevitably prove the weakness of the Correspondence Theory which, because of the impossibility of maintaining the connection with extratheoretical range, because of mere interpretation, becomes a theoretical  t r i v i u m. In other 
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words, regardless of our understanding of theoretical entities as real existences” or just as “theoretical answers” with respect to the Correspondence Theory - now becomes completely irrelevant. Since being reduced to the exclusively interlinguistic aspect of adequacy, this theory cannot imply anything else but explicit scientific realism. Or, as Putnam puts it: all such substitutions for the realistic notion of truth have always been accompanied by scepticism, since Protagora to Dummett. 


But, after such devastating criticism, a turn follows in the late and final period of CEAR.


Putnam again manages to find possibilities to defend the Correspondence Theory. E.g. regarding the objections of H. Field which are from the so called (list) explanations with a list. Actually, these objections express the “uncompleteness” of the basic conception of the notion of adequacy, i.e. discontent with the “explanation” of adequacy by means of a list of satisfactory predicates.


Putnam tries to show that such a list is of a very special kind and that the basic notion of reference satisfies both the Theory and Truth and the Correspondence Theory. Let us interpret Putnam's example:


Let us observe the sentences “Electron refers to electrons”, “Gene refers to genes”, “'DNK' molecules refer to DNK molecules” with respect to the definition of the notion of reference. An equivalence exists with the “formula” from the correspondence theory, e.g. “'Snow is white' is true iff snow is white”. This equivalence is not a coincidence because the “formula” is true if there are no free functions available and if it satisfies the zero sequence. The demand for adequacy from the correspondence theory can be generalized by means of the demand “S”, where “s” means satisfiability. Let us consider the term “satisfied in L” which must be valid as a theorem of all cases of the following model:

2. 3.

“(p(x1, . . . . , xn)) is satisfied with a sequence y1, . . . . ,yn  iff P(y1, . . . , yn)”. If we transform the sentence “Electron refers to electrons” into “Electron (x) is satisfied with y1 iff y1 is an electron” then we see the equivalence with the Tarskian “formula”. It is plain to see that the structure on which Field makes his objection is determined by the demand “S”. However, the demand “T” of A. Tarski (or its generalization into the demand “S”) is determined by formal properties which are inevitable for the definition of the notion of truth and the notion of reference. In our meta-language we neccessarily must have a predicate which equivalently satisfies the demand “S”. For this reason we preserve this demand even if we accept the intuitionistic or some other similar meaning of logical conjuctions.


This, late stage of CEAR, brings some new surprises. Thus, the correctness of the conception of truth over the correspondence theory is not brought into question even by the fact that this notion was maybe deduced by transcedental deduction. Furthermore, even the physicalistic theory can be connectible with the definitions of A. Tarski. Or, as Putnam says: Is it not possible to confirm Field's and Boyd's causal explanation through the pursuit after a physicalistic conception about the question what truth and reference are? 


By this Putnam ends his dispute about the justification of the correspondence theory at the stage of CEAR. Obviously his criticism of the twentieth century most influencing theory of truth extended over the greatest possible range - from complete denial to hesitating adoption. Let us ask then: 

(18)  Is it maybe possible to accept the Correspondence Theory quite consistently and uncontradictively without endangering the philosophy of scientific realism?

Notes

104. Putnam, H. “Mind Language and Reality” (1975), p. 218.


The psychological grounding of the notion of meaning by means of a “psychological process” stretches back into the history of science. In this sense, in connection with this procedure, Frege and Carnap do not show a real alternative position. It is very difficult to find the real difference in meaning between “psychological processes” and their “abstract processes”. Differentiating of that kind leads even farther from e.g. emergentism, all the way to the complete spiritualizing of the psychological and to the severe Cartesian dualism.


Next, if Frege's and Carnap's conception were to be understood in a Platonistic way, in the sense that “abstract processes” are something completely different from psychological processes, then what follows is a very old theory which we might define as “Platonism in the head”. That is, the ideal world of meaning of numbers should be looked for in the head. Then the non-psychological abstract processes of this kind could be a certain third type of material organization, and, at the same time a completely immaterial, spiritual entity. We can imagine the fantastic consequence of all this: The etire Plato's ideally existing world would move into the human mind. And this would be literally. Frege and Carnap hardly could have had something of the kind on their minds. Therefore we may conclude that their “abstract processes” actually represent psychological processes. So their philisophy does not stand as real alternative to the historically grounded psychological conception of meaning.


Putnam mentions Wittgenstein's exposition from 1953, where he refutes the identification of the entity which is abstract or grasped by the mind and the picture (image). This is, of course, acceptable. But Putnam expands this explanation without justification in a way that it should be as an

Notes

 argument against any identification between an entity grasped by the mind and a psychological realization (the result of a psychological process). Quote, “Mind, Language and Reality, p. 7.:

        






 




                          “What  follows  from  all  this  is that (a) no set of  mental  events - images or

more 'abstract' mental happenings and qualities - constitute understanding;           and (b) no set of mental events is necessary for  understanding. In particular, concepts cannot be identical with mental objects of any kind. For, assuming that by a 'mental object' we understand something introspectible, we have just seen whatever it is, it may be imagined absent in a man who does understand the appropriate word (and hence has the full-blown concept), and present in a man who does not have the concept at all.”  


Let us remark that one can completely accept the rejection of identification of the notion and the picture. But, we can say that Putnam forgets about one inevitable characteristic of holding the entire notion. Actually this “full blown concept” involves understanding - an activity of the mind. In that respect we can really imagine that there exists a man who holds the “mental picture”, but he does not understand the notion. Or, that a man can grasp the notion by description, but he can't have its “mental picture”. Let us, for example, observe Mendeleyev's system of chemical elements. We can imagine a man who is uneducated in chemistry and who, for the first time in his life, holds in his hands a completely unknown (unknown to him) metal. He can have the “mental picture” of that metal, but not the full blown about it. And this is because he knows nothing about the Mendeleyev's system of elements. The same will happen to a chemist before he overtakes scientific investigations on a new material, i.e. on a chemical element  which  he  came  upon. The  history  of  chemistry  confirms  that a 
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chemical element was theoretically completely described before it was really discovered. To make a conclusion out of that, as Putnam did, i.e. that terms cannot be identical with psychological “entities”, is really not justified. In the previous case the full blown concept was effectuated after the “mental picture” and the understanding of the meaning of this term had been grasped.


For the philosophy of mathematics the following circumstance is especially important. Let us imagine a mathematician who is just contemplating about the term “cube root of minus one”. Shall we say that a well educated mathematician does not understand this term?


If he does not, then we must begin to doubt the whole contemporary mathematics and logic. The conclusion which has helped us to express our doubt in the achievements of mathematics and logic had been made by virtue of the very same logic. Therefore it is contradictory and inacceptable.


If he does, then we must ask ourselves: What kind of “mental picture” must a mathematician have if he were to have the full blown concept of a “cube root of minus one”?


If we establish that a picture of that kind must exist, then we must ask ourselves: Must that picture be the same in the minds of all mathematicians who have the full blown concept of a “cube root of minus one” or not? If not, then the question follows: How come that all mathematicians understand the term in the same way, if diferent “mental pictures” stand behind that idea.


Then, either the demand for “mental pictures” is inadequate or they are completely irrelevant for the understanding of terms. Together with Wittgenstein we are inclined to choose the position which seems to be correct that for the highly abstract terms as e.g. “cube root of minus one” mental pictures are unnecessary and impossible. Ergo, such terms are far from being even in a position to be reduced to them.


But, let us ask: Can it and should it logically result with Putnam's final conclusion that notions cannot be identical with psychological entities of any kind?


Obviously not, if under “psychological entities of any kind” we are to think about something similar to Platonistic ideal entities moved into our heads, or about entities taken literally, i.e. that they have some kind of firmly and rigidly grounded  e n s. But, which of the psychological processes and their results have such a firmly grounded structure? None of them!


However, if we conceive the psychological entity (in the sense of abstract entity) as non-pictured, non-Platonistic, and as a result of a psychological process, then it is very difficult to accept that its nature could be non-psychological. Or that maybe it should not be “identified” with the psychological process taken as a result, in the sense of explaining its origin.


The alternative is: Either accept the absolutely non-psychological nature of spiritual reality or accept the assertion that the psychological can produce something completely non-psychological which is, at the same time, material in the Cartesian sense of extension.


Since this alternative is contradictory to the entire scientific factuality, then it is unacceptable. We should by all means accept Wittgenstein's explanation against reduction of terms to a mental picture, but additionally we must reject Putnam's extension in the sense that this should mean the rejection of any “identification” of the term and the psychological entity.


Usually, the Wittgensteinian explanation in the contemporary     philosophy of science is reduced to a dispute about the so called 'unfallibility' of the inquired person to inform about his/her inner psychological states: Armstrong (1963), Jackson (1973), Fodor (1968), Putnam (1975), etc.


Since our standpoint in this paper is in accordance with type physicalism, and we deal with notions as mathematical terms (for which there is agreement in meaning in all human beings if it is a question of terms 
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in the domaine of a proved logically consistent mathematically theory), then the information of an individual about the unfallibility of these reports remains without ambiguity. The assertion about the terms “which are in agreement with all human beings”, if they really understand them in the domaine of a logically consistent mathematical theory, should be conceived in the sense of necessary logical derivation.


Even if under these circumstances there exists a human being (who understands a well grounded mathematical term by virtue of a logically consistent mathematical theory) and regardless of the fact that he/she reports about the term in a way which is different from the way other humans do, then this human being is necessarily breaking some of the logical rules.

105. At the same time, in the philosophy of mathematics this justifies CEAR in the sense that the evaluation of truth of mathematical statements is outside them.

106. If Putnam is right about the classical hypothesis in the conception of the notion of a “psychological state“, then our proposal is really unusual because it involves “all human beings who understand a given mathematical term”. Beings who are capable of following the sense of logical consistence of arguments of a mathemtical theory which includes that notion. Therefore our proposal about any of the subsequent levels of solipsism is out of question.

107.  Let us corroborate the originality of Putnam's position by a quote. Ibid, p. 220 - 21:

”Just how restrictive the program is, however, often goes unnoticed. Such common or garden variety psychological states as being jealous have to be reconstructed, for example, if the assumption of methodological solipsism is retained. For, in its ordinary use, x is jealous of y entails that y exists, and x is  jealous of  y's  regard  for  z  entails that  both y and z exist (as well as x, of 
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course). Thus being jealous and being jealous of someone's regard for someone else are not psychological states permitted by the assumption of methodological solipsism. (We shall call them 'psychological states in wide sense' and refer to the states which are permitted by methodological solipsism as 'psychological states in the narrow sense'). The reconstruction required by methodological solipsism would be to reconstrue jealousy so that I can be jealous of my own hallucinations, or of figments of my imagination, etc. Only if we assume that psychological states in the narrow sense have a significant degree of causal closure (so that restricting ourselves to psychological states in the narrow sense will facilitate the statement of psychological laws) is there any point in engaging in this reconstruction, or in making the assumption of methodological solipsism.” 

108.  Let us corroborate this by a quote from the original, Ibid, p. 222:

“We claim that it is possible for two speakers to be in exactly the same psychological state  (in the narrow sense) even though the extension of the term  A  in the idiolect of the one is different from the extension of the term A in the idiolect of the other. Extension is not determined by psychological state.”

109.  The assertion about the functionalistic nature of mind is widely accepted in the contemporary philisophy of psychology. And even more than that, it is prevailing. E.g. some of the major followers are: Fodor (1965), Lewis (1966), Nelson (1969), Pitcher (1971), Smart (1971), Block (1972), Grice (1975), Shoemaker (1975), Wiggins (1975), Field (1978), etc.


The theory of functionalism is not unilateral by itself. There are many approaches to the choice of the way of argumentation or attributing a functionalistic term to this or that fact, etc.

Notes


One functionalistic variant calls upon the technological realization of Turing machines, the other calls upon a true psychological theory. The characteristic of both of them is the possibility of describing psychological states by observing the input-output relationships between psychological processes in a certain kind of terms refering to physical states. Thus, for instance, in 1968 Armstrong writes that we can make a distinction between a “physical behavior” which refers to any simple psychological activity or a bodily passion and a “real behavior” which implies connection with mind. If in our term “the state of a person on which a specific type of behavior depends” we shall have to define the statement about psychological notions in terms presupposing the psychological, which would be a circular definition. Therefore it becomes clear that in our term “behaviour” must mean “physical behaviour”.


According to Putnam (1967) and e.g. Field (1978) the physicalistic variant of functionalism can be developed only inside physicalism of ranks. It is unconditionally non-connectible with type physicalism. It is beyond dispute that all functionalistic theories, whether they refer to Turing machines or not, stand in a sensible connection over the assertions about the possibility of realization of psychological states in a host of physical systems. The outcome is fallibility in conclusions from the physical towards the psychological, from the neurophysiological to the technical. Many philosophers of science, e.g. Fodor (1965), Putnam (1966), Block (1972) show that - if functionalism is right, then type physicalism is impossible. The connections of functional equivalence for all variants of functionalism are in the definitions of the input-output information, which makes a specific psychoneurotic state. Thus, for instance (in 1978) Block says that both for machine and non-machine variants of functionalism there exist relationships of functional equivalence of different power. Turing machines x and y can be understood as functionally equivalent (regarding the existing input-output 
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definitions) even in the case that there exist at least one machine table possessing exactly the same input-output and that it describes both x and y. On the other hand, one can demand that every machine table describing x at the same time describes y and vice versa - with respect to the given input-output definitions. There is one way which assures accuracy so that we can talk about functional equivalence of the connection between the input and the of a machine table. The same can be applied to the non-machine variants of functionalism. One can accept x and y systems as functionally equivalent (with respect to the given input-output) in the case if at least one psychological theory exists, which directs us to the fact that asset of inputs and outputs is true both for x and for y.


Or, one can demand that all psychological theories which are true for the set of inputs-outputs which are true for x, be true for y as well. Again, the way of accuracy is conditioned by the psychological theory input-output.

110.  The functionalistically conceived term “mental state” needs further explanation. The basic idea in this definition is that a psychological state is a functional state. This gives some particularity to the functionalistically conceived term “mental state” regarding e.g. conception in the domaine of behaviorism or regarding type physicalism. According to behaviorism, a psychological state is a possibility of acting. According to functionalism, it is at the same time a possibility of acting and a special state of the psyche. According to type physicalism, a mental state is a specific neurophysiological state. According to functionalism, a psycholohical state is not a specific neurophysiological state.


Therefore functionalism describes a psychological state as a state which can actually be defined in a way that it refers to a physical state but also to a host of similar states. In the “machine” variant of functionalism it is possible by the input-output of a Turing machine. In the “non-machine” variant   it  can  be  done   by  means   of  neuruphysiological   notions  which 
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correspond to the input-output of the nerves. The reductionism is obvious: reduction of the psychological to the input-output structure.


It is evident that at this stage of CEAR Putnam places the exclusivism of the self-evidence of psychology in the center of observation by adopting the “machine” variant of functionalism. Because functionalism, in all aspects, understands mental state as an internal state which corresponds to some other internal state (by the equivalence of input-output description). Regardless of the fact that a specific psychological state has a specific input-output realization (neurophysiological or a “machinese”) it does not mean anything special. Because the same psychological state could have been realized in a “host” of physical ways. It can be “reduced”, then, to some other psychological state, but not to any physical state. By this a complete and entire self evidence of the psychological with respect to the physical is guaranteed.

112.  Let us corroborate this by quoting the original; Putnam, H. (1975) p.     292.

“More generally, if T is a correct theory between system 1 at the functional or psychological level, then an isomorphism between system 1 and system 2 must map each property and relation defined in system 2 in such a way that T comes out true when all references to system 1 are replaced by references to system 2 and property and relation symbols in T are reinterpreted according to the mapping.”

113.  Putnam, H. (1975), p. 293:

“The the second thesis of classical materialism cannot be correct - namely, our mental states, e.g. thinking about next summer's vacation, cannot be identical with any physical or chemical states. For it is clear from what we already know about computers etc., that whatever the program of brain may be, it must be physically possible, though not necessarily feasible, to produce 
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something with that same program but quite a different physical and chemical constitution.”

114.  Putnam, H. (1975), p. 373:

“The last area in which we have to compare human beings and machines involves the question of identifying mental states with the corresponding physical states (or logical states with the corresponding structural states). As indicated at the beginning of this paper, all of the arguments for and against such identification can perfectly well be discussed in terms of Turing machines.”

115.  Putnam, H. “Mind, Language and Reality” (1975), p. 292.

116. Ibid, p. 371:

“For instance, if the machine consists of vacuum tubes, one of the things that may happen is that one of its vacuum tubes may fail - this puts the machine in what is from the physicist's if not the logician's point of view a different 'state'.

117.  See. Putnam, H. (1975) p. 370 - 71.

118.  Ibid, p. 362: 

“Another question connected with the 'mind-body' problem is the question whether or not it is ever permissible to identify mental events and physical events. Of course, I do not claim that this question arises for Turing machines, but I do claim that it is possible to construct a logical analogue for this question that does arise, and that all of the question of 'mind-body identity' can be mirrored in terms of the analogue.”

Then, Ibid, p. 384:

“But if the so-called 'mind-body problem' is nothing but a different realization of the same set of logical and linguistic issues, then it must be just as empty and just as verbal.”

119.  In the philosophy of science the fallibility of functionalism is usually orived on  the  notion  of  consciousness  (e.g. Block/1978/.  Namely, by  the 
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functionalistic hypothesis we can always have several physical realizations of the same machine table. The quality of " being conscious” can be assigned to one of such computers. But we can always find an equivalent realization to which something like that could not be assigned. Thus the problem of consciousness is unsolvable for functionalism. Our intension here is not to refute the strength of Block's argument, but to hint at the fact that a problem of this kind is in the domaine of an empirical question. Or, in other words, it is an open question whether consciousness belongs at all to such “qualie” of human beings which can be programmed.


Let us dwell upon only the logical-mathematical part of consciousness (mind). It is entirely (even if its entire content isn't) grounded on logic to the extent equaling that of the intelect.


Regardless to what extent one could be convinced in the possibility of successful programing of this “segment” of consciousness, we want to direct attention to the following: a) The question whether human mind can, by its own “means”, entirely “grasp” itself, is still open. b) Congruently, another question is open, too: will a computer ever be able to compute its own function, the algorithm by which its machine table works? Church was trying to prove the contrary. On the other hand, by opening these questions our intension is not to strengthen functionalism, either. And that is because from the open character of the empirical question the conclusion about unimportance of a physical realization of the mentalese or machine-ese does not follow in any way. If the possibility of mind's realization would exist, then it would not imply that it would be possible in a “host” of different ways. So we are back on Block's question again.

120.  A. Tarski's work “Logic, Semantics and Mathematics”, New York, 1951, is of utmost importance.

121.  Under “empirical data” we refer to extra-linguistic data belonging to phenomena    of    the   world   which   are   observable   by   senses.   Under
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“description” we refer to description in the wide sense - a linguistic term by virtue of which we refer to the matters of facts. The term “matter of facts” by its meaning corresponds to Wittgenstein's conception (Sach Verhalten), with the additional explanation that “facts” in this case bear the meaning of sense noticeable phenomena. The connection between a string of sensible statements and the corresponding empirical data over the notion of adequacy assignes to a scientific theory the position of a true linguistic expression about the structure of empirical phenomena. But the “true expression” is not the only element of the Correspondence Theory, although it is not the equivalent result of its definitions by A. Tarski. In other words, every theory includes explanation in addition to expressions about the matters of facts (cognition). In view of that fact the positivistic interpretation of the theory of truth is not acceptable because it states that empirical data is of absolute importance when grounding a theory. For instance, I. Hacking in his paper “Representing and Intervening”, Cambridge, 1983, says that the final aim of his book is a drift from the realism of theories and a corrobation of the entities which can be used in experiments. It is a drift from representing on behalf of intervening.


No matter to what extent Hacking's philosophy was exagerating about the role of empirical data in theory grounding, it is still a valuable contribution to realism in spite of all that. The antirealistic scepticism about the real existence of these entities becomes inconvincing by intervening into experiments by means of basic physical entities (electrons).


On the other hand, this philosophy which is realistic in all its parts (e.g. by the central including of extratheoretical causes - intervening into the process of experiment) represents an example of inadequate reduction of theory to cognition (understanding the description of the matters of facts. By theories we actually do not only show but we also explain and predict - and this by no means presupposes an extratheoretical cause or effect.

Notes


Therefore we express our disagreement concerning Hacking's philisophy of science because he conceives the notion of adequacy in the sense of a “true linguistic expression about matters of fact” without including explanation and prediction.


Because the reduction of the notion of adequacy, which is the basic notion of correspondence, without understanding the description, predicts that theories include also extratheoretical cause / effect over experiments and predictions. They are reduced to means, adjunct “instruments” at provoking “phenomena”. By this, the position of scientific cognitive elements is denied. Here we are putting forward our view that theories as true linguistic expressions, together with matters of fact and real existence participate in the scientific cognition of truth.


Van Fraassen convincingly shows this difference in the conception of the notion of adequacy of a sensible linguistic term about the matters of facts by investigating the meaning of the notion “explanation”. Let us try to interpret van Fraassen's words from 1980: Above all, it is necessary to make distinction between the expression “we have an explanation” and “this theory explains”. The first can be expressed as “we have a theory which explains” - but then the verb “have” must be conceived in a special way. In this case it does not mean 'to have it in books' or to 'have it expressed', but it means that there exists a logical implication by which we can adopt the fact to which the theory refers without mentioning it. Thus, you are convincing if you say: “I have a theory which is adoptable and which explains”. It is important to point out that the sentence 'theory T explains the fact E' does not bear any implication of this kind by itself: the theory is false, the theory is inadequate, the theory is inadoptable.

There are many examples showing that the truthfulness of the theory is not presupposed by an explaining expression. Lavoisier clamed the hypothesis about flogiston to be too vague and the conclusion is that: “s' adapte à toutes 

les explications dans lesquelles on veut le faire entrer”. . . Newton's theory explains the tides, Huygens's theory explains refraction, Rutherford's theory of atoms explains the dispersal of alfa particles, Bohr's theory explains the lagging of clocks. We are ready to assert all of this. But let us add that for each of these theories it is valid not only that they are not able to explain the discovered phenomena, but that they cannot be adequately adapted with respect to experience. To say that a theory explains one or the other fact means to assert that a relationship exists between the theory and the fact. This is independent of the question whether the whole real existing world agrees with the theory.


If we add the correspondence-like conception of the notion of adequacy to this van Fraasser's position, then, over the notion of reference and the notion of prediction we place the scientific theories into the very center of the epistemological activity on the development of truth.


Differently from Hackingian positivistic absolutizing of the role of empirical data (by reducing scientific theories to “instruments”, means for provokation of solely empirical phenomena) opposing philosophical hypotheses are possible, too. But, hypotheses of this kind, if tending to absolutize the theories at the expense of empirical data, necessarily lead to some form of antirealism. We can mention the view of K. Popper from “Conjectures and Refutations” (1974): Empiricists usually think that the empirical foundation consists of unconditionally “given” perceptions or observations, i.e. of “data” and that science can be made of these  d a t a  as if made of pieces of rocks. Oppositely, I think that perceptual “data” have always been nothing but explanations in the light of theories. The nature of these data is presupposed under the influence of theories. Experience which we call “perception” is an explanation under the influence of circumstances in which we are while “perceiving” - and this view derives authority from Kant. 

Notes


Let us remark that recent investigations in the field of perception, by using the most reliable technical means to which one could hardly attribute any human property of conscious or unconscious partiality, show fairly convincingly that Popper's views are wrong. Namely, it was for instance D. Marr (1979) and later R. L. Gregory (1980 and 1986) who proved that there were data, elements of our perception which could in no way be our subjective interpretations. Neither in the sense of attributing shapes and properties nor in the sense of interpretation under some theory's influence.


Thus, if we compare Hacking's and Popper's positions the following conclusions can be made: It is undubitable that both authors absolutize the role of one of the corresponding elements. Hacking assignes this absolute role to empirical data so that theories are mere means without any epistemological value. Popper does the same with the theories so that empirical data is a mere consequence of an interpretation under the influence of a theory. Therefore it seems that the mere consideration of the corresponding congruence can express the real situation in science. In the opposite case what appears is logical discord between the constituents of such philosophies of science. E.g. this appears in Hackin's antirealism of theories and the realism of entities, while Popper's so called “internal theoretical realism” actually hides the entire scientific realism. The unacceptability of the first and the latter is because they break the correspondent conception of the notion of adequacy. The first view denies that a sensible sequence of linguistic terms could present anything else but a mere picture without any explanatory strength or prediction, while the latter denies that empirical data could be anything else but simple interpretation.

Notes


In our opinion these examples can serve to show that by their sense contradictions often approach in some of their own parts. This can explain that Hacking's realism of entities can be connected to Popper's antirealism. For, if theories as accounts cannot reach the cognition about empirical data, and if only mere instruments can do this, then all theoretical entities (for which we still don't see an appropriate way of intervening into experiments) are nothing but mere instrumentalistic constructions. 


In that case, let someone try, solely on the grounds of empirical data, to explain scientifically the experience about the behavior of a light ray or to figure it out only on the basis of theoretical assumptions, without any sense experience. 

122.  Putnam's position on this subject is in the original from 1975, p. 70-   
71.

123.  Ibid, p. 74.

124.  In the original, p. 71-74.

125.  The basic difference between Putnam's CEAR (“extratheoretical realism”) and the stage of IR (“intratheoretical realism”) is in the changing of  standpoint with respect to the notion of cause. The turn was expressed for the first time in “Meaning and the Moral Science” in 1978.

126.  Putnam accepts Boyd's opinion from 1974, from his paper “The Current Status of Scientific Realism”. Here Boyd expresses the following views: a) non-observing terms in scientific theories can be interpreted realistically. b) Theories conceived in a realistic way are verifiable and corroboratable in accordance with specific methodological procedures. c) The historical development of a mature science is generally a metter of a continuous reaching of accuracy in the efforts of grasping the truth. The subsequent theories are built on the observational and theoretical knowledge of the proceeding theories. d) The reality which is described by science is independent of our thoughts or actions.

127.  It is fairly obvious today that Putnam's view, otherwise completely acceptable, stands in contradiction with contemporary efforts of sociologizing and ideologizing of science. There is also a connection between Marx's and Heideger's thesis by which science can be viewed solely in the domaine of control over nature, technical realizations, etc. Of course, in this way science (taken as a sociological fact or as a form of ideology) can in no way be a place for  e p i s t e m e.

128.  Actually, Putnam claims in a different way (together with Boyd, 1984) that in the first place a realistic hypothesis is an assertion about empirical data the final statement about which is given by the development of science.

129.  In this case, another accordance with Boyd is present here, too. 

130.  The “Principle of Benefit of Doubt” by which Putnam supports the inexcludability of the notion of truth from the scientific hypothesis, in his “Mind, Language and Reality” he calls: “Principle of Charity”.

131.  The notion of reference by all means includes the quality of “being in a sensible relationship towards something”.

132.  That the notion of simplicity cannot be a substitute for the notion of truth is evident from the fact that we can simplify a theory to the extent it explains just one (possibly none) factual datum. In that case the theory becomes methodologically inadequate and completely false. Theories which are too simple as well as those which are too complex, are false. Therefore we claim that the notion of simplicity makes part of the notion of truth.

Notes

133.  The notion of flogiston had neither “meaning surplus” nor could there be any kind of prediction in question.

134.  The notion of ether had the explanatory “meaning surplus”. But, one could reject this term because during the development of science it lost its explanatory power. So if one omitted it there would be nothing lost in the sense of successful explanation about the facts of the world.

135.  The characteristics of logical conjunctions conceived in an intuitionalistic way are: a) to claim that “p” is provable. To claim that “p” : (“p” is not provable) is a contradiction. b) “¬p” - (¬ -  the intuitionistic symbol for negation). It means that it can be provable that the proof for “p” can imply provability 1=0, or any other absurdity. Thus, we claim that the provability of “p” is absurd, and not as usually that “p” is false. c) “p.q” means that “p” is provable and that “q” is provable, d) “p v q” means that “p” is provable or that “q” is provable and that it is possible to decide which of them is provable. e) “pÆq” means that there is a procedure by means of which, if it is used in any proof for “p”, leads to the proof for “q” and to the proof that that procedure really renders this possible. f) With respect to a classical conception, there is a difference in the meaning of intuitionistic terms. Thus for instance “p vÿp” means that what determines the decidability of every statement does not make a theorem for the intuitionistic logic of statements. However, regardless of Putnam's interpretation of this intuitionistic model, it is evident that we once and for all choose the properties of logical conjunctions we procede with the developing of statement logic by means of “classical” logical terms, as e.g. by  m o d u s   p o n e n s. 
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( III )

THE DOMAINE OF INTERNAL REALISM, REFERENCE, A PRIORI

3. 1  


    A Turn towards internal “realism“



A long-time period of Putnam's philosophy of scientific realism ends with his abandoning of the extratheoretically conceived notion of cause. And gradually, from all other hypothesis of CEAR.



His critical theoretical rejection of all basic statements and proofs of up to that time follows after 1978.



With this criticism the period of alternative internal realism follows.
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 Interestingly, the first three chapters of “Meaning and Moral sciences”, the book in which this turn was published for the first time, are pro-extratheoretical-realistic. And only the fourth part, the chapter called “Realism and Reason”, is pro-intratheoretical-realistic. Later, in the article titled “Models and Reality” in 1980. (the book “Realism and Reality”) Putnam grounds a detailed explanation of his new positions.



Before beginning the analysis of his positions from 1978, first we must cite the unsatisfactory characteristics of CEAR (the “meta-physical realism”) in Putnam's new way of expressing.It is certainly beyond dispute that CEAR completely satisfies the idea which lies in the foundations of any possible realistic approach in the philosophy of science. The idea in question is that scientific theories are caused by a really existing world, a world which is the outer world of appearances to a man, in other words by a world which is unconditionally independent of any man's subjective way of theoretical presentation.



But, influenced by the new philosophies of science of M. Dummett (1975) and N. Goodman (1977), as well as under the already existing influence of W. V. O. Quine, Putnam claims this position logically non-according.
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Over the notion of cause CEAR grounds the extratheoretical realistic existence of scientific entities. The linguistic aspect of this grounding bears its expression in the reference if notions as sensible “sets of sounds”. In other words, sets of sounds bearing referential sense - meaning reference towards specific parts of the really existing world. Causation by the outer world necessarily implies the unconditional independence of existence of scientific entities with respect to any theory. Generally, speaking of the psychological level - it implies independence of anybody's specific opinion or psycho-physical structure in any aspect. Consequently, in this sense of independence, entities that are assigned to reality, no matter to what extent they were “theoretical”, by their extratheoretical cause or effect are independent of any kind of mentality or theoretical account. And a theory which is an entirely true account of a specific part of the existing reality is included here.



Independence exists only in the sense of the ontologically conceived existence - e x i s t e n t i o, and not in the sense of a theoretical discovery. Beyond dispute, we reach the cognition about these entities in the frames of scientific theories.



Here Putam objects and claims that since we have reached such entities on the basis of theoretical discoveries it is quite uncertain whether any of these entities could stand for a specific kind of extratheoretical reality.
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By extratheoretical scientific realism scientific theories, if they are scientific at all, corroborate their truth value solely by virtue of extratheoretical cause. It is assumed that this can be achieved by observation and by experiments. Consequently, theories and the entities produced in them are completely dependent on the empiric qualities of extratheoretical reality. The reverse does not exist. External reality does not depend in any way on anyone's mentality or any theoretic account. This basic ontological unidirection of relation independence preserves the philosophy of scientific realism from objections of the  c i r c u l u s  v i t i o u s u s  type. At the same time, this undirection unambiguously grounds the notion of scientific truth on a verifiable empirical fact.



But Putnam finds this incoherent and says that at least   r e f e r e n c e  should have a defined connection between the terms of LANGUAGE and parts of the WORLD because to understand a language means to understand that it consists of “knowing” that connection. What makes this picture different from internal realism is that (1) the picture is assumed as applicable to all correct theories and (2) the WORLD is assumed as idependent from any special account about it. So we can understand that we are maybe not capable at all to give a correct account  of  the  WORLD. We are 
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 maybe only “brains in the bath” as it is claimed by a realistic-metaphysicist. And in this view truth is supposed to be extremely non-epistemistic for - maybe we are only “brains in the bath” and a theory which is “ideal” from the point of view of applicability, internal harmony, simplicity, etc. can be  f a l s e. “Confirmed“ in any practical sense does not imply “true” by the picture of metaphysical realism.



Putnam's basic objection obviously refers to the “metaphysical” nature of external realism. Thus, directing toward truth is not taken as an advantage of realism but oppositely - as its drawback. He deduces his objection from the supposed impossibility to reach the whole truth about the existing world, and comes to the conclusion that the investigation of truth is generally impossible. In other words - he deduces that  t r a n s c e n d e n t a l i t y  of truth with respect to any theory is the consequence of the “metaphysical” direction towards cognition of the whole truth.



So the distinction between “internal realism” and “external realism” equals the distinction between CEAR (Consistent Epistemologic Aposterioristic Realism) and IR (Internal Realism). (Note the distinction (1) from the previous quote.)
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Taking all into consideration, the final consequence of Putnam's criticism is surprising. For, from the fact that by a realistic conception the world is independent of any specific theoretical account which undoubtedly leaves this position open to a sceptical conclusion about the contingency of a true connection of any specific theoretical “account“ with the existing reality - Putnam derives the  n e c e s s i t y  for a final sceptical result for the philosophy of scientific realism. By this, he establishes an additional distinction between the newly accepted IR and CEAR which is now completely rejected. (Note the distinction (2) from the previous quote.)



Thus, since we are only “brains in the bath” (supposedly by external realism), Putnam accepts the allegedly safer internal “realistic” position - although obviously in that case we are necessarily moving round in circles inside theories. It is clear that we can easily bring theories to the position of simple conventions, which is an explicitly antirealistic position.



Besides, regarding the possibility of understanding the truth about the existing world, scepticism is a par excellence quality of scientific realism and it cannot be part of any realistic approaching to science in the sense that science learns the truth about reality.
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If Putnam claimed that he did not intend to reject the external cause or effect of scientific theories but only the metaphysical direction towards the discovery of truth, then it is possible to reply that:

In that case the distinction between external and internal realism is small (i.e. no distinction at all). Because, no matter how successfully the internal realist can omit the above mentioned “methaphysical” demand about the necessity  or possibility of grasping the whole truth about the world, the same can be done, without any changing in the basic hypotheses, by the external realist, too.



Under such conditions any significant distinction would be lost. If the external realist establishes that the possibility of reaching the whole truth about the world is an open empirical question and that this question is neglectible with respect to the possibility of learning the reachable, i m a n e n t  parts of reality, and if one can judge about the truth of many theoretical questions preserving the external cause or effect, then the distinction between he “metaphysical” external realism and internal realism (supposing it maintains the external cause and effect) is not worth taking into consideration.



Apparently. by attacking CEAR as a form of “metaphysical” external  realism,  Putnam  really  rejects  the  external   cause.  Now   truth  
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becomes the reality of one theory and realism becomes its internal quality. And now, since every scientific theory possesses its own reality which is constructed in it and reality itself is made relative up to an imaginative construct - it does not stand anymore for grasping anything out of theory. Or respectively, since realism becomes the internal subject of a specific theory and its assertions' provability becomes agreement with its own constructs, then the only correspondence, the only sensible “meeting” of theory and “reality” can take place in the properties mentioned above.



For instance, theoretical entities do not exist in reality (there are only empirical sense-reachable phenomena) and it is only through a theory that we claim that the cause of these phenomena are the theoretically presupposed  entities. It is clear that reality is an exclusively internal property of theories. All in all, it becomes quite clear now that such “meeting” of theories and reality is too weak, inadequate to preserve the notion of external cause. In short, it is difficult to notice any difference between IR and the customary antirealistic philosophy of science.



Therefore to assert that Putnam stepped out from CEAR as an explicitely realistic phylosophy (regardless of its cotradictiveness) into the realm of antirealism would not be exaggerated.
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In orther to hide such a radical turn, he ascribes explicitely antirealistic assertions to scientific realism  imputing “metaphysical properties to it, all to the supposed explicitely non-epistemical understanding of the notion of truth. Let us assert here that throughout the whole period of IR Putnam does not give any convincing arguments for this supposed direction of scientific realism towards the metaphysical hypothesis about the necessity for grasping the whole truth about the existing universe. This possible direction may be just and incidental pleading for a primarily epistemological conception of science and not as a necessary direction or a result of the philosophy of scientific realism.



That we are not exaggerating by “accusing” Putnam can be seen in his own words when he says that the most important outcome of metaphysical realism is that truth is supposed to be extremely non-epistemic because we are maybe only “brains in the bath”.



From this period on and during the whole period of IR Putnam does not seek for the epistemic side of the notion of truth and the epistemological value of theories in an extratheoretical cause (i.e. empirical factuality). Except in a quite specific sense by which he denies both the existence of theoretical entities and any possible cognition about external truth - in the correspondence between macro-empirical phenomena and their theoretical explanations. When deciding about its truth, the theory is compared with its own constructs. 



In his further criticism of external realism Putnam concentrates on the asimetricity of the independence of the theory - external reality relation as well as on the notions of reference and cause. 



The first objection (which is very similar to the one of M. Dummett's from 1975) contains the assertion that the external notion of reference breaks the time dimension by its conception of the empirical data's rigidity. In the form of the question, this objection is: If we take empirical data as persevering and rigid and if we establish a semantics for a meta-language with a demand for truth (which is a demand of external realism) then how can we make the same demand for the past and future empirical data?



The  second  objection  is  also  connected  with  the  notion  of 
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reference - the possibility of attributing the same term to one existing object in one theory.



Both objections are corroborated by the following example: /In the analytical account of Putnam's example pn stands for posits of conclusions, n=1, 2, 3. . ., and Kn are the derivations. Sn stands for the examples./



po : Let the world be a straight line.

S1



p1 : There are points.



p2 : The line has parts belonging to the line.



p3 : Infinitely small patrs of the line are called points.



p4 : For  the  points  contained  in the  line the relation “to be a   



       part of” is valid.



p5 : The connection “to be a part of ” is  between  parts  of  the 



        line  and  greater parts of the line and between any part of 



        the line and the whole line.

S2


p6 : There are no points.



p7 : The line and all its parts possess a size.
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K1      :        It is not necessary  that  S1 and S2 are mutually in contradiction    



because  the  term  “point”  can  be  taken as a logical construct



on  the  grounds  of  the  term “part of the line”. The assertions 



about the points are logical derivations  of  a  very  high  level  of 



abstraction of congruent sets of the line's parts.

K2      :        A “hard” realist might say that it  is  a  “matter of fact”  whether



S1 or S2 is true. But a “sophisticated”  realist  might say that S1
  

and S2 are only equivalent descriptions.

K3      :        The  possibility  exists  that  the  item  which  is  considered  as 



comparable can be assigned to  the  same  object,  but  obviously



not inside one theory. The object which is described  by  points 



in   one  theory  in  the  other  can  be  described  by  a  “set  of

   

congruent parts of the line”.

K4       :       One of the properties of the existing universe is that it  permits



such adjoining.

K5       :
The problem which was discovered by Goldman in 1947  shows



that   in  fact  all  this  leaves  the   world  independent   of  any 



theoretical account but the  price  is  rejection  of  any  sensible



notion about what the world really is like.
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K6       :
Any sentence which changes the truth value on the  basis of belonging to one or the other theory when both of them are corroborated will express only the theoretically dependent relations of the world. The more of such accounts we have, the more theoretically dependent parts of the world we have.

K7
:
If we accept that S1 and S2 are equivalent descriptions then the quality “to be an object” becomes theoretically dependent.

S3

p8  :   There exist only parts of the line with rational final points.


p9  :   Ewery part of the line has a rational length.


p10 :  Ewery part of the line with rational final points is dividable in n equal parts, for every integer n.


p11 :  There exists at least one part of the line.


p12 :  The  union of two parts of the line is a part of the line.

K8
:
If we adopt S3 as a new equivalent description of “the world of a straight line”, then even the cardinality of the world becomes theoretically dependent.

K9
:
The example S1-S3 is not an invention but the reality of modern physics.

k10
:
If one can say in a way that the world is theoretically independent, then any discussion about such theories in the sense of the world's descriptions is nothing but an empty assertion.
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K11
:
The more qualities the world has (cardinality, specificum, generality, etc.) the more it begins to look like Kant's  n o u m e n o n, or simply Ding an Sich.



Putnam's example S1-S3 starts from the highly abstract hypothesis po which attributes the ontological quality of real existence to a geometrical entity, to an ideal “figure”, to an abstract construction. Thus the “existing world should present a “real” object. It should be adequatly described with three different types of descriptions, i.e. with S1, S2 and S3. Each of the descriptions is non-intertranslatable, and mutually irreducible. But these descriptions by the measure of successful applicability to the really existing world stand for equivalent descriptions. In that way we get a very special notion of equivalence - a description by the measure of successful applicability.



Therefore it is necessary to conclude that we cannot make a decision about the choice on the grounds of external clauses. In view of that fact all of the three assertions, the "theories" S1, S2, S3 are realistic. And, since the efficient external cause cannot exist - they are internally realistic. Consequently the world's qualities are theoretically dependent; one of the qualities of the world is that it forces us to accept that possibility.
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In1978, on the grounds of arguments from the theory of models Putnam develops a more detailed explication against external realism.

/ MRn - the properties of external realism in Putnam's explanation,

KPn - Putnam's critique, n=1, 2, 3. . ./

MR1
  :
One should assume the existence of an ideal theory which is undoubtedly the whole truth about the really existing world.


Let us choose a theory Tx, and let us choose a model for this theory. Then, according to the conception about the reference for the language of the Tx theory's model, it must be true. Or, Tx must be true because it takes into consideration all theoretical qualities of reference - Tx theory is ideal. Thus, the model of Tx theory shows to be a true model and a generally valid model. In other words, it isn't possible that there are any further definitions which would force us to concieve the model of Tx theory as “inclining” only. Since  Tx  theory's  model  is true in every  “inclining”  model,  then it must 
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be necessarily true. So Tx theory cannot be false. 

KP1
  :
The account of hypotheses of an external realist is equivalent with the example S1-S3. 


Since the external realist cannot explain the nature of extratheoretical cause and reference it is logically quite uncontradictory to derive a counterposition by which an ideal theory can be totally false.

MR2
  :
External realism demands, over the notion of the accepted theory of truth, a direct comparison of theory and reality. 


And also the comparison of words as conceptualized artifacts and completely non-conceptualized reality. The metaphysical nature of such demand mirrors in the logically drawn attitude according to which the necessary step out of all theories exists, which might make possible the observation of the direct “meeting” of theory and reality.

KP2
  :
The metaphysical demand of external realism is absurd because it takes the scientist into an impossible position. He should be completely independent both of theory and of reality.



Therefore it is obvious that Putnam's internal philosophical turn provokes the following question:

(19)  Can Putnam's “internal realism” be called realism at all and why?

3. 2

Meaning, reference



In 1981 Putnam discusses the problem of the philosophy of language and the philosophy of mind.



Since this discussion thematically belongs to the one previously analyzed in the critical account of CEAR, regardless of the formerly mentioned turn in his philosophy, we may proceed by continuing the sequence in the sub-chapter 2. 1, namely A-F, . . . hFn. . . dFn.



This continuation can be carried out because regardless of the rejecting of extratheoretical causes of scientific theories, Putnam strives to keep the external reference. Thus the theory of meaning remains almost transferred from CEAR. That his philosophy in IR became questionable and vague does not have to be argued about especially. Thus:

G)

One should oppose the assertion the content of our heads would have to determine meaning and reference. This thesis is otherwise, according to Putnam, the consequence of the philosophy by which notions are exclusively mental entities.

PG1
  :
Let us suppose that Henry and I are two completely identical twins. When I think of the word “I” then I refer to myself and when Henry thinks of the word “I” he refers to himself.
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PG2  
:
When I think “I'm late for work” I can be in the same psychological state as Henry when he thinks the same.

KG1  
:
The customary markers as “I”, “this”, “here”, “now” stand as a convincing counter-argument to the assertion that notions may be solely psychological entities.



It is certain that there is no similarity in the sense of time sequence.

H)

One should oppose the same assertion for the notions denoting natural species.

PH1
  :
Let us assume the existence of circumstances in the example (F) by means of posits pF1-pF9.

kH1
  :
Then, although there is no significant distinction between the mental state of Earthians and Twin Earthians, nevertheless this is a question of references refering to different things. The quality of “stuffs” (water H2O and water xyz) determine the difference in reference.

kH2
  :
Consequently, psychological states, separately from real conditions, cannot determine reference.

15.

(x1)
  :
Some philosophers object the previously cited positions from the point of view of the traditional theory of meaning.
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(x2)
  :
If a planet like Twin Earth should ever be discovered and if we  should ever notice that the rivers and lakes are full of liquid which is different than H2O, then all we would do is to refute the assertion that all water is H2O.

I)

The modification of the example (H) should be done in the sense of avoiding the argumentation from the traditionalistic objection (15).

pI1
  :
The liquid on Twin Earth need not be too much like water H2O.

pI2
  :
Let us suppose that the liquid on Twin Earth is constituted of a mixture of 20% of alcohol and 80% of water.

pI3
  :
The chemical constitution of Twin Earthians is such that they are neither poisoned nor do they notice any difference between such liquid and water H2O. 

kI1
  :
Such liquid can differ from water in a host of ways. We may notice the difference e.g. by taste, if the Twin Earthians cannot make the distinction.

kI2
  :
Thus, it is possible to imagine logically uncontradictively an example by which we can avoid the objection (15) and keep the assertion by which a mental state can equivalently determine meaning and reference.
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16.



The following can be objected to (I) in accordance with the classical hypotheses of the theory of meaning:

(q1)  
:
On Twin Earth there can exist scientists who may know that “water” is a mixture of two liquids.

(q2)
:
The common consciousness, the mental state of Twin Earthians is different from the psychological state of the Earthians' common consciousness in 1750.

(q3)
:
The reference of someone's notion is not determined by his particular mental state, but by the entire psychological state of all the members of his linguistic community.

(q4)
:
Thus, if there are valid objections to the assertion that a particular mental state equivalently determines reference, then one can assert that it is made possible by the common consciousness. Or, the common mental structure can take over the role of synonymous determiner of reference.

J)

The objection (16) can be refuted.

pJ1
:
Let us suppose, in accordance with the cited objection, that the term “water” on Earth has the same meaning today as it had before the development of chemistry in the eighteenth century.

pJ2
:
Let us suppose that the same facts are present on Twin Earth.

pJ3
:
Let us suppose that in  1750  Earthians  and Twin Earthians did 
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not develop chemistry to the extent they would be able to discover that it was a question of water and “water”.

kJ1
:
We can go back to an earlier period of time when the common consciousness about the problem in question was the same. In that way it can be shown that references were different then as well as they are now and that the common consciousness or a mental state do not determine reference.



By means of counterarguments pG1-kJ1, by refuting the customary posits of the theory of meaning 15-16, at the same time Putnam keeps the notion of external cause through the referent property of sense reality.



The hesitating between realism and the philosophy of antirealism is “solved” by Putnam's assertion about possible variants of realism. He chooses the so called “internal” realism among these supposed “variants”. In that way he starts the critique of extratheoretical conception of the notion of cause which, then, implies the critique of the extratheoretically conceived notion of reference. After that, seeing that IR and the antirealistic conceptions are almost completely equivalent, he asks for a help from the extratheoretical notion of cause.
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For this is the only way that he can reject the objections of the traditional theory of meaning which otherwise, by Putnam, necessarily ends in a complete antirealism.



But now a question emerges: according to the consequence of the concepton of the notion of reference, to what extent is this internal “realism” in his parts really a logically uncontradictory philosophical hypothesis? Putnam answered partly to this question in 1983. 



Under the new influences by Schwartz (1977) and Wiggins (1980) he establishes the new theory of reference.



The basic characteristic of this “new” reference is the adopted essentialism - a hypothesis according to which things and species possess non-interchangeable  e s s e n t i a. Therefore one must necessarily reject all assertions stating that names and words denoting natural species may equal complete descriptions or that they are connections of methodological demands. According to Putnam, if essentialism is separated from apriorism then it results in the theory of reference which satisfies the demands of IR completely. 



Thus, there exist e.g. “the contribution of the environment”. In
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that view the terms of natural species obtain their reference in a way that the natural species themselves determine their domaine of extension. 



Supposedly this should keep IR from antirealistic dissenting ideas because only in this way the "meanings ain't in the head" not even in a particular nor in the common sense of understanding the psychological state either of an individual or of the community, of a specific or of the common state of consciousness. Respectively, reference is not determined by any mental state but by the nature of the ruling scientific paradigm which holds inside itself the real names and notions of a species on the grounds of really existing natural species. 



It is interesting that this new theory of reference has its roots in the realistic period of Putnam's philosophy. His effort in trying to convince us that his entire philisophy, taking all into consideration, stands for an uncontradictory whole and that his conversion to intratheoretical “realism” is nothing but a special transformation of the former realistic philosophy. It is hard to say whether Putnam succeeds in his effort. 

3. 2



Let us compare the cited positions about the “new” theory of reference with previously analyzed basic reasons which lead to his philosophical turn (from CEAR to IR). The basic assumption and reason for rejecting the external cause in the sense of an untenable “metaphysical” demand lies in the “metaphysical” nature of the meeting of theory and reality. It is most disturbing that the same is demanded by the extratheoretically conceived notion of reference. Consequently reference can be conceived only as exclusively a subject of theory without any external operation. Thus specific theoretical notions may hold internal reality without having any corresponcence between them and sense reachable reality. Notions like these exhaust their reality most often in their instrumentalistic role. On the other hand, in the “new“ theory of reference Putnam again (1983) resorts to reference which necessarilly demands an external activity. But the neglects that this necessarily implies the extratheoretically conceived notion of cause and with this the return to “metaphysical” conflict of theories ant the existing reality. Hence Putnam's hesitating between scientific realism and antirealism (i.e. CEAR and IR) is inevitably accompanied with abandoning of logical concord between the whole and the parts of the theory. It is beyond dispute that every such theory is full-blown to be rejected.



Now the previously asked question can be transformed into the following:
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Can this unpardonable logical objection be avoided, in the sense of intratheoretically conceived “realism”, while preserving the external cause of reference which necessarily keeps from plain antirealism?



We can look for the answer in Putnam's new position with respect to the theory of correspondence. 



Let us state the basic points. Once again the new critique of the correspondence theory is tied to the notions of truth and reference. The new approach reflects the avoidance of a logical-mathematical formalization and the reduction of the whole problem to the omitting of quotation marks. Thus, as Putnam writes, according to Tarski, Carnap, Quine, Ayer and other similar philosophers, to know these facts means to have the key for understanding of the term “to be true”. On the grounds of the point of definition of the notion of truth the equivalence of this notion and the notion of reference can be deduced further. 



E. g. let us observe the sentence: Snow is white. We can put quotation marks so that it looks like: “Snow is white”. Let us adjoin the
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words is true to this sentence. Such sentence is true by itself if and only if the original sentence, which was not marked by quotation marks, is true. Thus the resulting sentence is assertible if and only if the original sentence is assertible, too.



E. g. if the resulting sentence is true with the probability "r" then it is only if the initial sentence is true with the same probability. Hence to understand the sentence P is true, where P is the sentence in quotes, just omit the quotation marks ("disqoute"). I. e. P is to be disquoted, and the term "is true" should be erased. E. g. what does a sentence Snow is white is true mean? It means that snow is white. By this the word "true" has become a philosophically neutral notion and it presents nothing more but an invention in the philosophy of language for a "semantic ascent" to the assertion from the object-language to the meta- language.



Thus, according to the adherents of the "theory of disquotation" (Putnam inserts A. Tarski amid them) the correspondence theory is entirely closed in the linguistic/metalinguistic problem of the philosophy of language.



It is a fact that in the  correspondence  theory the  synonymy of 3.2

the notions of truth and reference appears in the frames of meta-linguistic formalization. Since the linguistic  r e g r e s s u s   a d   i n f i n i t u m  is not permissible (in the sense of a demand for property indentification and for clear definition of semantical demands) some of the predicates should be taken as initial and basic.



E.g. let us suposse the existence of a very simple language L having only two basic predicates: " is the moon" and "is blue". For the predicate P it is valid that it refers to x. There is a clear sensible connection between the word "refer" and the word "true". Therefore the uncontradictory possibility of their interchanging exists. Thus, P is true of x. Because of this sensible interchangeability the term "P refers to x" can be construed by virtue of the corespondence theory, employing the idea of disquotation.



Let P be the predicate "is the moon". Then we have: "Is the moon" refers to x if and only x is the moon. Let P be the predicate "is blue". Then, "is blue" refers to x iff x is blue.



Thus, the metalinguistic prediction: "Is the moon" refers to x is equivalent to the "object language" predication: x "is the moon". Then P primitively refers to x if P is a primitive predicate and P refers to x. Primitive reference can be defined for our particular example by giving a list 

of  primitive predicates.
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A definition can be made: P primitively refers to x if and only if P is the phrase “is the moon” and x is the moon or P is the phrase “is blue” and x is blue.



So for every particular formalized language a similar definition of primitive reference can be given if a list of the primitive predicates of that language is given. The complex predicates of that language can be built up on the grounds of primitive predicates. E.g. by various devices: truth functions and quantifiers. Suppose that the only devices are disjunction and negation. Then we can form the predicates “P or Q" and "not-P". Now we can define reference: (I)  If P contains zero logical connectives, P refers to x if P primitively refers to x.


Then the definition:  (II) P or Q refers to x if P refers to x or Q refers to x.


Then the definition:  (III) Not-P refers to x if P does not refer to x.



Let the language L be so simple that all sentences are of the forms "xP(x),  $xP(x), or truth functions of these statements. Then true would be defined as:
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(  I'  )    "xP(x) is true iff x P refers to x.

(  II'  )   $xP(x) is true iff for some x P refers to x.

(  III'  )  If p and q are sentences, p or q is true if p is true or q is true; and not - p is true if p is not true.



Thus the notions of truth and reference are defined for a specific language simultaneously. We do not define the connection “true in L” for different L-s. The basic reference is determined by means of a list. Consequently the notions of reference and truth are generally defined by induction starting from the basic reference by virtue of logical conjuctions on predicates ot terms. In other words, this “inductive” definition in the frames of systems like (I) - (III) and (I') - (III') can be positioned by means of “technical” logical means. This conclusion can be easily checked with this theorem: “For some x, x is the moon” is true iff, for some x, x is the moon.



Generally, from the definition of truth we can derive that the term “P” is true if P is true when we replace “P” with any statement of the language L. This can be accepted as one of the consequences of the definition of truth which portrays the “measure of adequacy” in the correspondence theory.
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But Putnam directs attention to the fact that the idea about reducing the theory of truth to the problem of disquotation not even approximately can express the sense of correspondence theory. The reason is that the idea about omitted quotation marks tells us only that the demand for truth is supported, but it tells us nothing about the way of defining the notion of truth in a satisfying way.



In the end, after having avoided to adhere to trivialization of the correspondence theory, Putnam announces his “final” position in accordance with D. Davidson (1967) and M. Dummett (1979).



In that way he isolates Davidson's example about the position of the notion of truth in the theory of meaning:



Let us suppose that we have successfully formalized the English language. Then, all sentences having the form “P”. . . .P can be considered as theorems (in the sense of derivation) if we define the notion of ”truth” by means of the correspondence theory. E. g. “Snow is white” is true iff snow is white could stand for such “theorem”. However something like this isn't necessary for the severely formalized English language which implies the appropriate theory of sets.
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Let us suppose that the definition of the notion of “true” is given in German with the appropriate theory of sets. Then, “P” ist wahr wenn und nur wenn P. Than we can accept the following expression: “Snow is white” ist wahr wenn und nur wenn Schnee weiss ist.



Let us suppose hat a German who doesn' know a word of English pronounces a sentence like this. Apprehending the meaning of the word “true” (wahr) he will be able to guess the meaning of the part of the sentence which is under quotation marks. Basically, he will be able to understand the meaning of all sentences of the same type.



Hence Davidson discovers the absolutely non-trivial meaning of the word “true” in the correspondence theory. In his view the definability of all sentences of the “P” type in the English language obviously depends upon understanding of the notion of  truth and not upon some other property or characteristic of the alleged formalized natural language. Ergo, something like this depends not on a specific infinite series of (T) sentences formalized 
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in acordance with the general Tarskian "formula" but on a definition of the notion of truth in the domaine of such “formula”.



From Davidson's position (through the definition of the notion of truth, the correspondence theory presents an ideal model for the theory of meaning), and from his critique by which to understand natural and formalized language means to have the recursive definition of the notion of truth, Putnam isolates the question: Did Tarski and Davidson succeed in the justification and explanation of the correspondent theory of truth?



Dummett's negative answer to this question indirectly enabled Putnam to take the “final” standpoint.



In order to define this view we are forced to give a short account of Dummett's antirealistic position:



The correspondent theory of truth in its basis has the insurmountable assertion that the world consists of objects which are unconditionally independent of any man's account or any subjective conditions of the cognition about the world. Thus our linguistic account of the world can be true only if this cognition is made such by absolutely independent objects. The understanding of the sentence consists of our insight into the objectively correspondent state of affairs. 



At grounding a theory of meaning neither Tarski's theory of truth nor Davidson's leaning upon it cannot be decisive in the case of the previously exposed metaphysical position. 



That by understanding the sentence “Snow is White” we are able to translate the sentence “Schnee ist weiss” or “La neige est blanche” is nothing but tautology. It is only our usage of these words that enables such position to the conditions of truth, but there is no theory which would succesfully explain this. “Truth” as an agreement with supposed unconditionally impartial state of affairs does not play any role in the explanation of understanding.



Putnam determines his own view in accordance with Dummett. 




(See Putnam, H. (1983), p. 84.
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However, regardless of relative disagreement, Putnam completely adopts Dummett's antirealistic rejecting view about the correspondence theory.





( See Putnam, H. (1983), p. 85.



Let us conclude: Putnam's agreement with Dummett's opinion according to which one should reject the idea that the truth about the world could exist independently of our confirmation in accordance with Skolem-Löwenheim's theorem it accentuates even more the role of IR as an undoubtedly antirealistic philosophy of science. Limiting the notion of truth inside solely theoretical frames, resulting in the same consequences for the notion of reference, inevitably confirms his “new theory of reference” as a part of antirealistic philosophy with, at the same, always present doubt in mutual logical correspondence of this part of IR with the others.



His hesitating certainly can be explained as an attempt to avoid the final consequence (which is the usual end of any severely consistent antirealism) - the avoiding of an extremely sceptical conclusion about the possibility of grasping the truth about existence.
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For if theories are only our accounts of the world, if the reference of notions is the carrier of solely theoretical meaning, if the external cause is a completely untenable assertion according to which a total junction of the world and of a theory has to take place, then all theories are equally valid and suitable for the discovery of theoretical “truth”.



The final sceptical conclusion is inavoidable - since we can say nothing with certainty about the world, it is better to be silent!



And concerning Putnam's accusation that the external realism allegedly keeps us in the bath, we may ask in what kind of bath are we kept in by antirealistic metaphysics like this one.

Trying to avoid bath “metaphysical” hypotheses (out of which the realistic one   is   nothing   but  an   exaggerated   caricature   of   the  really  realistic 
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philosophic demand) Putnam takes parts of both realism and antirealism, but the price is paid in mutual disagreement of the parts and the whole of his “internal realism”. Such a contradictory theory should be rejected by all logical standards!

3. 3

The Problem of a priori



One of the major changes brought in by the theory of IR is the rejection of the previous position about the possible existence of a priori knowledge. This possibility was strictly prohibited by CEAR which lasted until 1978. This was so especially for the fields of mathematics and logic. Therefore, that he permitted the existence of such possibility is a real Copernican turn in his philosophy.



Because of the importance this change has in the entire Putnam's philosophy of science, we shall try to put forward a detailed analysis, keeping his order of exposition, in accordance with the questions: What are the basic roots for the rejection of consistent aposteriorism based on? What enables a priori knowledge? What is identical in the asertion about the possibility of the existence of a priori knowledge and the entire “internal realism”?



Putnam begins with a judgment of Quine's (1953) rejection of the assertion about the possibility of the existence of any kind of truth which would be absolutely a priori.



In Quine's view, the problem of a priori is based on two explicitely  uncompromising  hypotheses  about  unrevisability  of  some  true 
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statements. The first of them belongs to the psychology of behaviorism which states that the sentences of whose certainty one cannot desist are unrevisable. The latter is of the epistemic nature and states that the sentences which are so convincing about the certainty of their truth that it would be completely unreasonable to give up. The epistemic thesis is only an annex to the behavioristic hypothesis. Together, they rest upon the notions of reasonable behaviour and on inevitable accepting of corroborated scientific knowledge.



by attacking the hypothesis about the impossibility of a reasonable rejecting of certainty of some statements, at the same time Quine states that he rejects the notion of a priori. One should bear in mind that Quine defines this notion as an undoubtedly certain kind of epistemology in the sense of unconditional unrevisability.



After having so strictly defined the conditions for recognizing a priori knowledge, Quine had no difficulty to deny that any statement can be acknowledged as unconditionally a priori. By taking several examples from the  history  of science  he  could  easily  prove  that  there was not even one 

3. 3

priori certainty that any truth was absolutely a priori. The question of apriority had now become an empirical one, and it was only the a posteriori corroborated knowledge that could decide about questions like these. There exists only the unconditional, relative, “contextual” apriority as a false apriority resting upon aposteriori corroborated knowledge. Thus it is a necessity that some truths which had been the paragon of unrevisably certain knowledge for a longer period of time showed to be unrevisable, confutable.



Putnam's criticism touches lightly Quine's way of argumentation in favour of rejecting the thesis about the existence of apriority/unrevisability. But, at the same time he accepts Quine's definition of a priori knowledge. In other words, Putnam gives arguments only and exclusively against Quine's conclusion by which there is not even one absolutely a priori truth, not for a moment doubting his definition of the notion of apriority. In Putnam's view, there is at least one truth that it would never been rational to give up.




(See Putnam, H. (1983) p. 100)  
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Let us disregard the fact that Putnam nowhere names that “at least one a priori truth”. We shall focus on his advocacy for the condition of truth of mathematical statements. The most important thing is that the condition for mathematical truth up to now has been its applicability to the empirical (a demand from the rejected CEAR) which he uses now as the condition for establishing such statements in general. Then, because of the nature of the Quinean definition of a priori knowledge, with the assertion about the special position of statements as those from non-Euclidean geometry are, the condition for applicability now becomes - by virtue of the demand for unrevisability - the condition for apriority at the same time!




(See Putnam, H. (1983) p. 99)
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We may say that Putnam's effort in preserving the conditions of applicability in the sense of truth value of mathematical statements as a confirmation of a possible apriority is not convincing. The reason for something like that lies in the fact that the condition for applicability is the basis of a rigidly aposterioristic extratheoretically-realistic philosophy of mathematics. It is hard to conclude from the apriori belief of some mathematicians who regarded the question of variants as an empiric one that the proof about the real existence of such empirical knowledge exists. The most we can do is to conclude that this is possible.


Equating belief and knowledge is always followed by great uncertainty except in the case of justified belief. But in cases like in these last two quotations it would be difficult to derive such knowledge from the domain of a priority conceived in this way. In fact, if an a priori justified belief finds its justification in the a posteriori empirical domaine, then we a priori cannot know that it is justified. E.g. Lobatschevskii's conviction is an example of justified belief, but it is not in any way an example of absolutely a priori knowledge - in the sense of knowledge that can be reached unconditionally independently of any empirical knowledge. Apparently, regarding the Quinean definition of apriority as completely unrevisable, Putnam neglects without reason what is traditionally the most basic, i.e. the fact that only such knowledge or truth which is absolutely independent of any empirical aposterioristic knowledge can be regarded as a priori. For this reason it may seem that this example undergoes Quine's assertion about the exclusive and only possible apriority belonging only to a theory which “apriori” inherited certain assertions from some previous theory. Obviously, Lobatschevsky could not express his belief absolutely a priori, but only by virtue of the experience of  the  whole  preceding  science  stating  that  questions  dealing  with  the 

empirical can be solvable only empirically. In that case a matter  of  deducing
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from the hypothesis belonging to a posteriori knowledge, and, in Quine's opinion such deducing can be "contextual" only a priori.


In his attempt to find at least one absolutely a priori truth, Putnam abandons his standpoint from the period of external realism where the rigid mathematical/logical aposteriorism reigned. Let us remind that in the period of CEAR he claimed that all logical rules were of the nature that their truth depended exclusively on their applicability to the empirical. For instance like in the case of quantum logic. Therefore logic is by all means an aposterioristic science. Since he is trying to argue in support of apriority, he establishes a specific compromise concerning his previous position. The result is the dividing of the fields of logic to its a priori and a posteriori parts. Or, some rules of logic stand for the a priori truths, and some for the a posteriori ones.


Such position about the nature of logical rules could be called inconsistently aposterioristic, or partially aposterioristic. Putnam regards the complete transfer of the domain of logic and mathematics to the domain of apriority as a serious mistake. Since he nowhere explains this seriousness specifically, we can only guess about the reasons for such a mistake. But it is not far from the possible truth that even with the Quinean definition of apriority/unrevisability, with different mathematical theories, with the applied and non-applied part of mathematics and logic, Putnam cannot permit any possibility like this one, except as a "serious mistake". E. g. the existing of mutually irreducible mathematical/logical variants can in no way speak in support of the unrevisability of mathematical and logical knowledge, and unrevisability is the essential property of a priori knowledge.
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Let us return to Putnam's argumentation about at least one a priori truth that is absolutely a priori, and that is for the domain of logic. The weak version of the principle of contradiction reflects the justification of dividing logic to the domain of a priori (valid for the macro-world) and that of a posteriori (valid for the micro-world).


By “macro-world” one refers to the really existing entities which are directly observable whether by senses or by some technical means. That is to say, everything that is observable in these ways, from molecules to the stars. On the other hand, “micro-world” grasps the physical entities which cannot be observed directly, objects established only theoretically by their macro-consequences. For instance, atomic and sub-atomic particles are entities of that kind, Such division of ligic is necessarily followed by a specific division of the qualities of the really existing universe to those only for the “macro-world” and to those reigning in “micro-world”. Since in contemporary physics there exists an explicit intention (and results as well) to bring the assertion about the universe into an explanatory accordance (e.g. by means of statistical principles), “it ain't necessarilly so” that Putnam's assertion contains dualistic theses. However, it is obviously on induction that Putnam grounds the aposterioristic part of the principle of contradiction - by the results of empirical investigations. If he should stretch the same procedure to the “macro-world”, too, then he would necessarily recurr to the position of the rejected CEAR. Or, which would be quite similar, he would take the position of Quine completely denying that the unconditionally a priori knowledge  might  exist  at all. But then  any  argumentation  in support  of a 
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priori would be just an illusion. What remained is that the aprioristic part of the principle of contradiction should be grounded deductively. By this we really opened the possibility for the existence of at least one a priori truth. Nevertheless, it seems to us that such grounding of the principle of contradiction is, if nothing else, then at least anti-intuitive and hardly acceptable because of that. Actually, Putnam's proposal for the principle of contradiction gives the result that part of cognition about the same “thing” is obtained by inducing from perception and the other part by deducing, or by super-perception.


Also, Putnam does not realize that a logical model corresponding to quantum mechanics could have been grounded earlier (concerning e.g. the principle of contradiction) and completely independently of the quantum physics theory's birth. E.g. by omitting and substituting the strong version of this principle. Then, without trying to oppose the assertion that the rules of logic which can be succesfully applied to the “macro-observable objects” should be grounded in a deductive way, we can express our doubt about the justification of the demand for unrevisability of such rules. What if their revisability depends on the results of a purely mathematical theory? Isn't argumentation in mathematics solely a matter of a science called mathematics?


Even if we accept that justification exists in the demand for the based-on-empirical-facts-decision about the unrevisability of mathematical statements, nothing like this would improve the persuasivenes of Putnam's position. For it is hardly possible that mathematics (or any other science) holds an absolutely unrevisable insight into mathematical knowledge. It wouldn't be impossible that some parts of mathematics may conceal some contradiction or logical inconsistence which has remained unobserved.
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Let us remind that we cannot prove logical consistence neither inside any mathematical model nor to its devices. If this is the case, and mathematics has given us many firm points for such assertion throughout the records of its development as a science, then the fact that we cannot regard mathematical models certainly absolutely unrevisable for most cases does not mean that we cannot ground them i the domain of a priori. And, of course, this can be done only if we preserve the traditional foundation of the definition of a priori in the sense of a phenomenon which is absolutely independent of perception. It is clear that in that case Quine's definitions construed in accordance with the conditions for unrevisability do not have weight. At this stage we can assert that by this we do not weaken the importance of the epistemologic position of a priori knowledge - because it is exactly its revisability which enables investigations by virtue of a mathematical theory. That is, by the most reliable methodological means which may generally exist in science. But something like this is completely unacceptable for Putnam. On the other hand, we can agree with Putnam about the existence of some unrevisable a priori truths, i.e. such truths which are basically unrevisable. E.g. it is certain that something cannot be true and false at the same time. This does not make us doubt that something cannot be proved as true or false because the previous assertion is in the same ontological position as the truth that I cannot exist and not exist at the same time. The existence of unrevisable ontological  p r i u s  which were made a priori in accordance with  r a t i o  does not oppose the assertion about the existing of a priori revisable knowledge. For, if we take that unrevisability - the central notion of the Quinean definition of apriority - cannot  be  regarded  as  a  revision  of  any  kind,  then  it  is  clear  that this 
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inconceivability can make part of human mind only and absolutely independently of any a posteriori knowledge.


Thus, if we regard the principle of contradiction (in its strong and weak version) as an example of possibly revisable knowledge, then one may claim exactly by the mathematical/logical possibility of realization of these models that there is nothing logical or factual that contradicts the assertion by which these models could have been derived absolutely a priori by the mind - entirely independently of any perception. For this reason, if we omit the Quinean demand for unrevisability as inadequate and too rigorous, then it is evident that by this we do not necessarily deny that a priori knowledge may possibly exist. For, the notion of apriority is not based upon the notion of absolute independence of any kind of a priori knowledge. That some a priori truths are unrevisable, i.e. that we cannot uncontradictively conceive their revision, does not necessarily mean that all a priori truths should be of such character. And this is especially because there is not many truths in whose unrevisability we are certain, and that small quantity is just a set of conclusions from the basic truth like Descartes'  E g o / c o g i t o. The remainder of a priori knowledge is revisable and it is a concern of a priori sciences as e.g. logic and mathematics. Therefore our position about a priori knowledge is completely opposite to Putnam's. It shows that the existing of absolutely unrevisable a priori truths does not contradict the existing of revisable absolutely a priori truths.


Since Putnam regards this as a consequence of a “serious mistake”, the only thing he can do is to adduce proofs about the existence of a priori. But he has performed it in a difficult and not so convincingly: in an anti-Quinean manner but maintaining the Quinean definition of apriority at the same time. Or, he had to make additional efforts to prove that Quine was not 
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really wrong in his demands for the domain of apriority but he made a mistake only in the conclusion. That this kind of argumetation is hopelessly difficult can be seen in the fact that Putnam is not capable to explain the origin and the nature of a priori truths. Something like this is not possible if we have the adopted anti-intuitive twofoldness of the cognition about the properties of logical laws, with their deductive/inductive grounding in addition.


But, leaving aside this unsolvable puzzle of his own new philosophy, Putnam turns to proving the seriousness of the mistake in grounding the laws of logic in the a priori sphere of uncontradictory, and therefore possible, a priori mathematical/logical structures of the human mind. In his critique Putnam calls such structures “innate propensities”.


The first counter-argument rests upon the equalization of the thesis about the existence of a priori truths of the mind and conventionalism. By this, the critique of the philosophy of conventonalism would affect the thesis about the innate ideas of the mind.




(See Putnam, H. (1983), p. 107)
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Thus, the objection of “explaining too much”, is a valid objection to conventionalism (“the surplus of explanation” is termed “the surplus of meaning”, too) rests upon the critique of the conventionalistic explanation. By a “conventionalistic explanation” Putnam refers to the view in which procedures and assertions in science can be explained as a convention laying down certain linguistic stipulations. Now the conventionalistic “explanation” of the nature of a priori truths is only a description of the possibility that the principle of contradiction is true by convention.




(See Putnam, H. (1983), p. 106)


So the objection to the conventionalistic explanation is that it is not an explanation at all because it does not explain the status of the principle of contradiction in our knowledge. It tells us that this principle is true, but it doesn't tell us how we know it.


The second objection to the a priori ideas grounded on the innate propensities comes from the sphere of ontological priority.




(See Putnam, H. (1983), p. 107)
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Let us remark that Putnam likes to use explanations which contain the idea of ontological priority from the domain of logic, but he avoids any explanation of the nature of this  p r i u s. Because, in this case, he would necassarily have been lead to the proximity of grounding a priori on the a priori structures of the mind which he had previously claimed a serious mistake. His doubt becomes even more explicit when he begins the criticism of the conventionalistic modification with the purpose of avoiding the objection from the level of ontological prius.


Now it is evident from the quotation that Putnam builds his criticism of the conventionalistic conclusion which is the result of the objection from the rank of ontological prius, with the modificated thesis about the stipulated nature of a priori truths on the criticism of the thesis about innate propensities in general. His procedure is as follows: first he equates the thesis about innate propensity with uncorroborated faith, then, into the relation idea/faith he implies the stipulated randomness about what we can regard as valuable to stipulate.




(See Putnam, H. (1983), p. 108)
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Therefore Putnam criticizes the conventionalistic position by which the explanation of a priori is simply a convention about the rules of the language usage in a way that he points to the fact that more original truths do not exist in the sense that they could really explain these rules. He refuses the conventionalistic modification (which aimes for recognition of priority to principles) in a way that the assertion about priority conceived in this way should be regarded as a completely uncorroborated faith (blind faith). We may note that at this stage Putnam falls into dire straits. Apart from the fact that his own position is doubtful, he claims that the entire logic is a subject of blind faith. But how justified is to claim this for the colum of true logical implication? The basic characteristic of the colum of truth of this logical conjunction is that a valid antecedens cannot imply an invalid consequence. If it would be possible to assert that this is a matter of simple agreement, then, in the case of the so called 'material implication' truth might imply falsehood. By this the notion of truth is brought to a complete randomness and absurd paradoxicality.


That is why the objection from the rank of ontological prius which successfully fits the conventionalistic interpretation of a priori truths turns against Putnam's equalization of the thesis about innate propensities with the notion of unjustified faith.


E.g. we might assert through agreement that the formerly mentioned principle of logic expressed by virtue of implication is necessarily assertible. 
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We might just as well require that it were not necessarily assertible. But, by the meaning of the notion of necessity it is impossible for such a principle to be necessary at all, except if we accepted that the term “contingent necessity” was sensible. Therefore, if this principle is a matter of agreement, then we have to reject the notion of truth in science or accept necessity. Then nothing would remain of Putnam's “blind faith”!


Genarally speaking, Putnam's problems in recognizing apriorities is reflected on the whole of his philosophy of “internal realism”. He is inevitably bind to hint at the nature of a priori ideas by abandoning the consistent aposterioristic grounding of mathematics/logic, by criticizing the efforts of grounding logic on innate propensities of the mind and by admitting that at least one a priori truth exists. His desisting from the explanation of a priori presents the incapacity of IR as a theory, his rejecting the same presents a return to the paradoxical CEAR. Because of all these reasons Putnam changed his position three times from February to December 1977, finally finding comfort in the unsteadiness of philosophy.

(20)  Is the grounding of mathematics and logic in the sphere of a priori knowledge really of the kind that it necessarily implies some of the conventionalitic elements?

3. 4

3. 4

Objections to grounding the domain of mathematics on the



Wittgensteinean thesis about natural ability or form of life


At the end of the analysis of the “chosen” fields of Putnam's philosophy let us cite his reasons for rejecting the assertion which, by its nature, stands in sensible connection with his efforts to ground the whole domain of mathematics on the so called 'innate propensities' of the human mind.


In Putnam's view, the fundamental assertion of the Wittgensteinean hypothesis can be defined in the following way:

Mathematical truth and necessity emerge from ourselves and from our nature, our form of life, it explains mathematical truth and necessity.

This assertion results in our ability for direct insight into mathematical statements.


Putnam's critique:



“Our nature,  our  forms  of life, etc., may explain why we accept 
the  Peano  axioms  as  opposed  to  some other consistent set; but our 
nature  cannot  possibly  make an inconsistent set of axioms true.  And 
consistency   is  an  objective  mathematical fact, not an empirical fact. 
Thus,  there  is  at  least  one  mathematical fact, not an empirical fact. 
Thus, there  is at least one mathematical fact - namely the consistency 
of  the  meaning   determinations    themselves,   whatever   these   be 
produced by - which is not explained by our nature or  'forms of life' in 
any intelligible sense.”


The first sentence of the quotation shows that Putnam adopts the interpretation by which applied mathematics can be explained by virtue of the idea about our innate mathematical propensity. Also, we can agree with him that our nature cannot turn true a logically inconsistent set, but we cannot  agree with the assertion that this is a valid argument against possible grounding of mathematics on our propensities, nature of form of life. Because such alteration in the evaluation of the relation between truth and logical consistence would be against that same nature. Or, such assertion would very quickly show the disagreement between our notion of logical consistence and the notion of truth. Actually, the situation is reverse. In mathematics it is possible to ground the notion of truth on the notion of logical consistence and this can be done in connection with the ideas which are proximate to those about the so called innate propensities.


We can entirely agree with Putnam's conclusion that logical consistency is a neutral mathematical and not an empirical fact. Even More than that, we must agree with it completly. But this cannot affect the thesis about innate propensities at all, because the neutrality of the mathematical fact is the result of mathematical investigation within a purely mathematical theory with relatively satisfying level of reliability ( compared with the level of reliability ruling in empirical sciences). Therefore, contrary to Putnam, we claim that an acceptable way of grounding the philosophy of mathematics on our form of life does exist. As a matter of fact it is not on that part of the Wittgensteinean hypothesis by which we are allegedly capable of overtaking an intuitive insight into the truth of mathematical statements, but on the cognition of mathematical truth as the result of investigation of the logical consistence of possible mathematical models.

3. 4


Let us return to Putnam's further confutation of the Wittgensteinean assertion. It follows the direction of objections from the class of infinite investigation of logical consistence of mathematical entities and the direction of relativization of the mathematical models by virtue od agreement primarily as a sociological fact.


The objection of the “infinite investigation” could be refuted by means of the fact that it would be possible to ground mathematical axioms (e.g. for Peano's arithmetics) in a way that it would be absurd to presuppose the logical inconsistency of the derived theorems. Besides that, for the future development of mathematics and technology, it is quite doubtfull whether it would be justificated to the discovery of a more reliable way of investigating the logical consistence of possible mathematical models. And in the case if such possibility of improvement really does not exist, not even that would suffice for the rejection of the thesis about innate mathematical ideas. But it would suffice for the cognition about the imperfectness of the human brain and the limitation of transcendent self-investigation of mind's mathematical structure.


The objction from the sociology of epistemology can be always brought to an insurmountable dilemma by putting a question:

What was the decisive reason to adopt something that is regarded as a result of random common agreement (e.g. classical arithmetics - if conventionalistic variants did exist) in various communities for which we know with certainty that they were mutually completely isolated either due to geographic distances or due to underdeveloped teh technical means?


It is a fact indeed that there is a great level of agreement in the mathematics of ancient civilizations regardless  of the fact  that  we  have  no 

3. 4

records of any scientific transfer. But, even if such possibility did exist, how come that there is no record of civilization rejecting its own “paradigm” on behalf of some other that could have been transfered from some other civilization parallel in time? Then, how come that even today we cannot imagine those allegedly possible mathematical variants as a subject of possible alternative common agreement for some important parts of mathematics? A possible response to the detail about “civilizational, scientific transfer” given by the presumptious sociology of epistemology (which seems as if it would rather interpret all the scientific facts as a matter of common agreement) in the sense that it does not exclude the possibility of imagining the possible circumstances of the possible world in which this civilizational transfer may be realized, should be refuted in two ways. The has been already defined in the form of our previous question. In fact, a sociologist of epistemology should be offered to describe such a possible world in which a variant for classical arithmetics would exist as a central part of such alternatively possible common agreement. Then, we may draw attention to the fact that sociology is an empirical science which, in favor of its assertions, apart from logical (of which it is not capable), should offer empirical arguments as well.

Notes

136. The term “extratheoretical realism” (external) is used here as a derivation of Putnam's term “internal realism“ (intratheoretical).

137.   Here the abbreviation IR is used for “internal realism”. 

138.  In “Meaning and the Moral Sciences” (1978) Putnam gives the following reasons: On the other hand, metaphysical realism is less an empiric theory than a model - in the sense of “models” as “coliding billiard balls”. This is, or this should be the model of relation between any correct theory and all parts of the world. And so, it seems that Putnam is saying that he has come to the conclusion that the parts of this model logically do not correspond.

139.  It should be pointed out that this assimetricity of grounding is of fundamental importance for the philosophy of scientific realism.

140.  H. Putnam: “Meaning and the Moral Sciences” (1978), p. 125.

141.  Realism does not have to fall into difficulties because of this kind of objection. Regardless of the fact that we are not able to discover the “final” truth about the nature of the really existing universe, it still does not have to mean that we cannot be approaching it. We think that the way Putnam derives the “metaphysical” demand from the philosophy of scientific realism (and here we claim that only external realism is really realism, and not that the paradoxical CEAR is its appropriate representation) is not justified in any way. E.g. he terms Popper's demand for truth “verisimilitude”. There is not a trace of the demand for the “final” truth in it, and Popper (1963) is not less (or more) a philosopher of scientific realism because of that.

142.  Of course, neither CEAR nor IR are Putnam's abbreviations. Here there are used as a means of recognizing the most general characteristics of his philosophical theses.

143.  What makes e.g. Popper's philosophy of science antirealistic is the 

Notes

assertion by which our perceptions are without exception destorted under the influence of theories. For this reason every one of them is only our interpretation of the reality. In the previous notes I already tried to express my doubt in the justification of such conclusion. All this leads us to the conclusion that the decisive role in defining the epistemological position of science is played by the possibility of logically and factually acceptable argument in favour of the realisation of pure perception in scientific activity. 

144.  Putnam's specific approaching to Kant's philosophy in which a position about the possibility of reching the truth “by itself” is contained, can also convince us that his “internal realism” is really just one of the possible derivations of the philosophy of scientific realism.With the remark that Putnam's antirealism is far more explicit than that of Kant.


As a matter of fact, in Kant's view, since our cognition is not capable of getting over the boundaries of the world of experience, it cannot reach the truth about the world by itself. Constant dwelling within the boundaries of “phenomena” does not mean that an opposite assertion would necessarily imply the demand for a possible detection of the whole truth about the world. But, Putnam ascribes the necessary demand for such “metaphysical” position to an assertion just like this one. Chances are that Kant “metaphysically” never advanced to this stage.


That Putnam is far more certain in his antirealism is evident because in Kant's view the cause for the inability to reach the truth about sense data (in the sense of reaching the truth above the phenomenon itself) lies in the nature of our perceptions, while in Putnam's view the reason lies in the entire scientific insight of mind and perception. For, in Kant's position it is 

Notes

at least certain that truth can be reached at the level of manifestation (or at the level of transcendentality). There is no such certainty in Putnam's position. Even perceptions cannot be clean - they are inevitably contamined by our theories. Nor can any kind of scientific “media” enable a successful transcendental position (e.g. mind's self-cognition).

145.  In “Meaning and Moral Sciences” (1978) Putnam puts forward the position that the “causal” reference theory is of no use at all! Because: how “causes” can refer remains vague as with the notion of a “cat”. The problem can be followed all the way to Ockham.


Ockham acquainted us with the idea that notions are mental particulars. If notions are particulars, i.e. “signals”, then any term we can have about the relation between the signal and its object is another signal. But it becomes unclear how a metaphysicist-realist can distinguish the relationship between the signal and its object if the signal is e.g. omitted.


But if maybe terms are not particulars of this kind, obviously they may only be ways of using signs (as long as they are “in the head”). Although this theory seems vague presents an expression about the content of our coception about these signals, but it does not differentiate synonymously the connection between the notions in T1 “and real objects”.

Notes

146.  The correspondence theory does not necessarily have to make part of CEAR.

147.  Putnam nowhere uses the term “conceptualized artifact”. However, I think that it expresses his description of “metaphysical realism”.

148.  A similar standpoint can be found in Putnam's article “Reflections on Goodman's ways of worldmaking” (1979).

149.  The article is published in the book “Reason Truth and History”.

150.  Putnam's example may clarify this: I can be in the same psychological state when I think “I'm late for work” on Tuesday, and on Wednesday when I think “I'm late for work”, but the time my verb refers to is different in these two cases.

151.  From this point we proceede with the account of “traditional” theory of meaning in Putnam's interpretation. See chapter (2. 1).

152.  On this subject Putnam says that even if the common mental state of the two communities would be he same, the term “water” would still refer to different stuff. What goes on inside someone's head does not determine the reference of his terms.

Notes


According to Mill's term: “substance by itself” accomplishes the activity of determining the extension of the term.

153.  Putnam tried hard not to accept open anti-realism and that is the real reason for his contradictory repeated resorting to the realistically conceived notion of reference. By this notion here we refer to the realistic variant iside CEAR, too, which served well to Putnam for years. Once we have realized that psychological state (in the sense of a group or individually) does not determine reference, then we shall no longer be surprised that brains in the bath-tub were not able to refer to external objects (even in the case of identical mental states). They simply could neither think nor tell that they were brains in the bath.

154.  In the article “Reference and truth” (Chapter IV of the book “Realism and Reason” 1983).

155.  Wiggins, D. “Truth, Invention and the Meaning of Life” Proceedings of the British Academy, LII. 1976.

156.  Let us corroborate this with a quotation from Putnam's “Realism and Reason” (1983), p. 74:


“The two key ideas of the new theory are: (1) To belonging to a natural 
kind, something must have the same  composition, or  obey  the  same 
laws - indeed,  what  makes  composition  important, when it is, is  its 
connection  with  laws  of  behaviour - as model members  of the class, 
and  this  composition  or  these  laws are not usually known when the 
natural kind term is introduced, but require an indeterminate  amount 
of investigation to discover. (2) Natural kind terms and  proper  names 
are  not  synonymous   with   conjunctions   of   criteria   and   definite 
descriptions respectively.”

Notes

157.  A “parallel” view is expressed by Kripke (1972).

158.  Let us testify this through a quotation, Putnam, (1983) p. 70-71., and p. 73.


“My  views  grew  out of my work on the philosophy of mind as well as 
work   on   the  philosophy   of   language.  In  'Dreaming  and   ''depth 
grammar'''   (1962b),   I   attacked  the  idea  that  a  general  name  is 
synonymous with a set of necessary and sufficient  conditions  for class 
membership. Using the example of 'multiple sclerosis', I wrote: 


What we should like to say is this: there is  (we presume)  in the world 
something  -  say,  a  virus  -  which   normally   causes   such-and-such 
symptoms.  Perhaps other diseases occasionally (rarely) produce these 
same symptoms in a  few patients. When a patient has these symptoms 
we say he has 'multiple sclerosis'  -  but, of course,  we are prepared to 
say  that  we  are  mistaken  if  the  etiology  turns   out  to  have   been  
abnormal.  And  we  are prepared  to classify  sicknesses  as  cases  of   
multiple sclerosis, even if the symptoms are rather deviant,  if  it turns 
out that the underlying condition was  the  virus  that  causes  multiple 
sclerosis, and  that  the  deviancy  in  the  symptoms  was, say, random   
variation. On this  view the question of interest is not, so  to speak, the
'extension'  of  the  term  'multiple  sclerosis',   but  what,  if  anything, 
answers  to  our  notion of  multiple  sclerosis.  When  we  know  what  
answers  to  our criteria  (more or less perfectly), that - 
whatever   it 
is - will be the 'extension' of  'multiple sclerosis'.”


“In 'Is semantics possible?' (1970 b) and in a more extended  form  in 
'The meaning of ''meaning''' (1975 a) I made points about natural  kind 
words which have a certain relation to these observations about proper 
names.  The  use  of  a  word  such  as 'gold' depends on our possesing 
paradigms,  standard  examples  that are agreed to be model members 
of the kind.  (Of course, some of them may  turn out upon investigation 
to  differ  in  nature  from  most of the others; if this happens, they  no 
longer count as paradigms.) What makes something  gold is having the 
same   nature  as  the  paradigms;  in  current  physical  theory  this  is 
unpacked  as  having  the  same  composition,  since  it  is  the  atomic 
composition that determines the law-like behaviour of a substance.”

Notes

159.  This is a quite correct Putnam's interpretation of proposals which he calls “disquotation”. It is very difficult, though, to class the proposal of Alfred Tarski among such proposals and remain on the level of the correspondence theory dispute.

160.  Let us verify this through a quotation: Ibid, p. 76.:


“The claim that 'disquotation' theorists are advancing is that an  aswer 
to the question what does it mean to say that something  is  true  need 
not commit itself to a view about what that  something  in  turn  means 
or  about  how that something is or is not to be verified. You can have a 
materialistic interpretation of 'Snow is white'; you can believe 'Snow is 
white' is verifable, or that it is only falsifable but not verifable; or that it 
is  only  confirmable to a degree  between zero and one; or none of the 
foregoing; but  'Snow is  white'  is  still  equi-assertible  with  '''Snow is 
white'' is true.”

161.  The picture is identical if we assert that the term “is the moon” does not refer to “moonshine”. For, here the property of moonshine is exclusively the only refering property by virtue of which we recognize x as the moon.

162.  Part of the “formalization” used here is Frege's invention from 1928.

163.  Let us verify this through a quotation, Ibid. p. 78-79.:


“Notice that while the idea of disquotation may initially strike one as trivial, Tarski's theory is obviously very non-trivial. The reason is that the idea of disquotation only tells us that the criterion (T) is correct; but it does tell us how to define 'true' so that the criterion (T) will be satisfied. Nor does disquotation by itself enable us to eliminate 'true' from all the contexts in which it occurs. 'Snow is white' is true is equivalent to Snow is white; but to what sentence not containing the word 'true' (or any other 'semantical' term) is the following sentence equivalent: If the premises in an inference of the form p or q, not-p, therefore q are both true in L the conclusion is also true in L? Tarski's method gives us an equivalent for this sentence, and for other sentences in which 'is true' occurs with variables and quantifiers, and that is what disquotation by itself does not do.”

164.  Davidson, D. “The Logical Structure of the World”, London, 1967. and Dummett, M. “What does the appeal to use do for the theory of meaning?”, Margalit A. (ed.) Meaning and Use, Dordrecht, 1979.

Notes

165.  The terms (T) stress the notion of truth.

166.  Davidson, D. 1970.

167.  Dummett endeavours to point to the distinction between the correspondence theory and the theory of truth of A. Tarski. If we refer to the theory of truth of A. Tarski by the correspondence theory, then it is clear that Dummett's antirealistic critique can take place, too. He tries to trivialize the theory of truth and Davidson's attempt.

168.  Putnam, H. (1983), p. 84.

169.  Ibid, p. 85.

170.  “The Copernican revolution” in his philosophy begins with the articles “There is at least one a priori truth” and “Analiticity and apriority: beyond Wittgenstein and Quine”.
171.  Certainly, “contextual” apriority is not apriority at all because it breaks the fundamental line-independence of the empirical.

172.  Ibid, p. 100.

173.  Ibid, p. 99.

174.  The strong version is: (P Ÿ ÿ P).

175.  If one would try proving the opposite, one would have to show that Descartes's Ego/Cogito can be derived a posteriori, empirically.

176.  Obviously everything leads Putnam to ground logic on the field of a priori. But he cannot accept anything of the kind because allegedly it has to end in conventionalism.

Notes

177.  Ibid, p. 107.

178.  Ibid, p. 106.

179 Ibid, p. 107.

180.  Ibid, p. 107.

181.  This thesis shall be discussed in more detail in the final chapter of this paper, namely in the part dealing with the possibility of a ralistic interpretation of the existing a priori knowledge.

182.  Ibid, p. 108.

183.  Let us corroborate this by a quotation, Putnam, H. (1983), p. 111:

“As I continue to think about these matters, it now seems to me that the preceding note does not do justice to what was right in the original paper. Rather than simply revise it, I have chosen to supplement the original paper-plus-note-which-I-added-later with yet another note for a metaphilosophical reason: It seems to me, and it has also been remarked by another philosopher I respect, that we philosophers are frequently torn in just the fashion that I am torn now between opposing considerations, but we very infrequently show it in print.”

184.  Wittgenstein, L. (1953).

184 a.  Putnam, H. (1983), p. 118.

F I N A L   A N S W E R S   T O    T H E   Q U E S T I O N S

P R O V O K E D   B Y   O U R   A N A L Y S I S

4. 1

(  I V  )

ANSWERS  AND  PROPOSALS


In our analysis we took a critical view on great part of Putnam's philosophy of science. In this final chapter we are obliged to answer the questions. In that view we shall return to the beginning, to the introduction of this paper.

. . . . . . . . . . . . . . . . . . . . . . 


It was at the very beginning of CEAR that Putnam tried to defend the explicitely realistic position which states that only material “objects” exist, but also such “generalities” as physical magnitudes and fields, mathematical necessity and possibility as well. in other words: mathematical “objects”.


A standpoint like this is only partly acceptable. That is to say, it is acceptable only in the segment which represents the external conception of physical magnitudes or physical entities. But the part with the involved consistent aposteriorism pointing to the contingency of abstract mathematical entities and reducing all mathematics to the applied one, showed to be contradictory and hence inacceptable. Therefore such stipulated “realistic” existence of mathematical “objects” can in no way break the frame of its own paradoxality. Besides, in his philosophy the necessity to reject any idea asserting that there is an a priori truth, results as the consequence of a rigid reductionistic aposteriorism. Interesting as it may seem, it was precisely this consequence that later made Putnam desert all of his philosophy up to that time.


But as to his explicitely antipositivistic position about rejecting the statement that 
factual” sentences are all and at all times “empirical” (i.e. 
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the results of scientific experiments and observations), it is quite acceptable. It is, though, hard to say that a position like this is a result of consistent aposteriorism. Namely, it is obvious that it can be included into any antipositivistic philosophy of science. Putnam's “ideal” expressed in CEAR that mathematics is not an a priori science (trying to define its empirical and quasi-empirical aspects) ended in a paradoxality that can't be overwhelmed. In other words it ended in historical counter-factuality and methodological inconsistence.


Thus Putnam's position, by which a man who is a realist with respect to a specific scientific theory has to adopt the opinion that the statements of that theory are true, could not have gained importance in the domain of CEAR. 


The question of Dummet's original interpretaton (as well as in Putnam's version of this view) is not that the truth of mathematical statements could depend on the possible proofs of their logical consistence. For, one can make a convincing Gödelean objection to something like this. The question is that the truth of such statements depends on their applicability in experiments. However, sice this view denies the epistemological value of many statements or to whole segments of contemporary mathematics, in our analysis we have been striving for to show in a most convincing way that such approach cannot be accepted. Of course, without dissaproving Gõdel's limitations and without overemphasizing their influence on the conclusion about the epistemological position of mathematics as science. So it is surely acceptable that Gödel's theorems convincingly show that our mathematical theories are not perfect and that even in mathematics there is no firm point from which we could start “building the world”. But nothing of the kind exists in any other science or 
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in any sensible man's expression about the world which surrounds him or about him personally. In our analysis we tried to show that one needs not adhere to any type of antirealistic scepticism. It suffices to conclude that our mind is imperfect. But, is there anybody who can claim that human beings are perfect in any way? Then we might just as well know the whole truth. No science and no philosophy would be needed then.


Therefore Putnam's view by which whatever makes a scientific theory true has to be something outside man's abilities and creations (e.g. outside sense data, possible “structure” of language, mind, etc.) can be accepted only in part and in a very special sense. Actually, aposition like this can be acceptable when dealing with statements of chemistry, physics, biology, etc. In other words, all sciences whose objects of investigation is clearly and distinctively out of man. But concerning psychology, however empirical this science is, we cannot be certain about anything like this. For it is man and his psyche that are the object of investigation of this science. It would be very difficult to conclude clearly and without ambiguity that the truth of psychological statements is completely independent of man's powers and creations. Inevitably, with psychology it must be the question of man's abilities and creations. We cannot come to the same conclusion e.g. for physics until the objects of investigation are out of man. At the moment when we are able to assert with certainty that psychological  statements do not depend on anything representing  human creation  ( in the ideal sense ), 
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then it will become possible to reduce this science to physics. Today it is not possible, and to the same degree it is not possible for mathematics, either. Therefore we cannot agree in any sense with this part of Putnam's hypothesis. And this is for example because in CEAR he has no synonymous answer to the question what is the distinction between statements which are valid (true) exclusively mathematically and other non-mathematical, but true statements. Putnam determines that mathematics should be directed towards intuitive conviction about the truth of infinite mathematical strustures formed in accordanse with the axioms chosen from the field of applied mathematics. By doing so he cannot avoid all the possible paradoxes even for such "moderate"  parallelism. Actually we are never completely sure whether a possible future structure will ever be applied, even if it cannot be imagined at the moment. Besides, it is a fact that mathematical structures emerge from solely mathematical reasons. Consequently, one should wait with the decision about truth and epistemological value of such mathematical creations until their application out of mathematics is checked. Then, from such applied structures one should choose statements which necessarily form an w-sequence.


In Putnam's view such infinite mathematical structure would hold both epistemological and truth value.


However, bearing all this in mind it is beyond dispute that by virtue of this position he cannot corroborate in any way the methodological depending of mathematics on the empirical knowledge, but just the opposite.


That for instance in geometry theoretical variants exist is a fact. According to Putnam if one has to decide about the truth of one of them, one necessarily has to conclude that the others are false. But it is also a fact that even those that should be rejected (e.g. the Euclidean geomet.) are applicable (the Euclidean geometry can be applied on the measuring of small “earthal” segments of space). If Putnam would state that variants like these are not real variants, then he would find himself in the difficulty because on the grounds of out of mathematical experience one used to conclude first that the Euclidean geometry is a necessity and then that its falsehood is a necessity. Putnam's conclusion cannot be approved by the fact that Euclidean geometry is the “bordering” case of non-Euclidean geometries, or that in non-Euclidean geometries one can find a model which corresponds in every detail to Euclidean geometry.


For, non-Euclidean geometries have developed exclusively from inside-mathematical reasons and absolutely independently of any out of mahematical, empirical knowledge. Thus in the one and in the other case learning shows to be insufficient as a base for the explanation of nature of mathematical knowledge. Indirectly, although unwillingly and perhaps unintentionally, Putnam admits this by claiming that mathematical variants in other spheres of mathematics (the so called mathematical “isms”) are “not to be taken seriously”. And this is because in his opinion, too, this “non-serious” mathematical theoretical activity plays a decisive role in the development of mathematics. Then it must be clear that the notion of mathematical intuition can in no way be interpreted non-paradoxically in the domain of CEAR, nor can the methodological contradiction be avoided. That this Putnam's assertion about mathematical “isms” being unserious is unserious, too, can be demonstrated by citing his conception of Hilbertean formalism.
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In fact, his objection to Hilbert has weight only if:  a) Hilbert's program is really of the kind that it necessarily implies the so called mathematical “sentences” as being nothing but sequences of signs without any meaning.   b)  Regardless of all that, they are not without any mathematical sense.   c)  Regardless of the alleged property “being a sequence of signs without meaning”, they successfully substitute specific mathematical entities. But even if all of these conditions were true for Hilbert's program, then, (regardless of the alleged “unseriousness” of the “isms”) Putnam would have to explain the unquestionable success of substituting mathematical terms without meaning for mathematical statements. The existing circumstances offer only the following choice: either accept the incapability to explain the success of this mathematical project (e.g. for the classical algebraic calculus) or rely on the substitutability and contingency of abstract mathematical entities. In the first case Putnam would have to admit the complete inadequacy of his theory of epistemology, in the latter he would have to admit the seriousness of “isms”. It is clear that he has to reject the first possibility and stick to his philosophy of mathematics. If the latter case is accepted, he still has to reformulate considerably and to reject great part of his CEAR and at the same time he would have to adopt the holistic theory of meaning brought to an extreme. In other words, if Hilbert's program really rests upon a meaningless sequence of signs, then it can mean only that it is the whole in mathematics that gives the sense while parts of this whole are totally senseless. And, of course, under assumption that one cannot state that anything holding a meaning is senseless, or that anything that is without sense contains some uncontradictory meaning.

4. 1


But in the first place it should be investigated whether Putnam's understanding of Hilbert's intensions is correct at all.


One thing is sure about Hilbert's intensions, and that is that they were primarily instrumentalistic. In order to reach the ideal sentences he proposes to proceede with the development in theory of grounding mathematics in a natural and logically consistent way.


Since fundamental mathematics goes beyond the intuitive number theory, the method of algebraic calculus which uses common symbols is not within the capacity of this theory. The theory is explained only through the employed formulae while the general symbols stand for the symbols of numbers. Where once we had terms containing symbols for numbers, now we have formulae which are concrete objects acceptable regarding our intuition. The argumentation is performed by deducing one formula from the other according to the rules. Thus, as long as we speculate about algebra, there exists a growing number of final objects. Now we have symbols only for numbers as 1,11,.....11111. They were the objects of our observation. E.g. the term that always when x+y=y+x (where x and y stand for specific numbers) cannot be chosen as a suitable form of expression.


That is why we take the term a+b=b+a. And this is not a direct communication with anything that has meaning.


By means of a specific formal object which is connected to the original final terms 2+3=3+2 and 5+7=7+5. If we substitute the symbols a and b for the numbers 2,3,5 and 7 in that formula, the result is a final special sentence. Now we have come to the position that a,b,=i,+ mean nothing by themselves, they are nothing but symbols for numbers.


But, we can derive the rest of the terms from these terms and thus we ascribe meaning conceiving them as communications of final sentences. If we try to generalize this idea, then methematics becomes a list of formulae.


After all, in Hilbert's position it is obvious that he does not regard his “ideal” sentences as a sequence of symbols without meaning.


Obviously, the formal properties of mathematical entities, about which Hilbert hold this specific position (and which are contained in meta-physics) - with the implication of problems connected with the determining of infinite magnitudes' properties, Gödel's objections, the dilution problem, etc. - cannot be reduced only to a series of properties without any meaning. If “properties without any meaning” can exist at all! That a sensible connection between (expressed in a Hilbertean way) “real” mathematics (which includes “concrete” numbers) and “ideal” meta-mathematics (which contains common symbols) can be seen in his unwavering and constant accentuating of the fundamental parallel similarity between mathematical and metamathematical theoretical activity.


For Hilbert, symbols are the objects of the theory of numbers. Their form can generally be positively recognized regardless of place, time or special circumstances in which we produced the symbols. It would be really exagerrated to claim that the way the number with a symbol is identified with a number from “real” mathematics, as Hilbert did, means reducing of the same to “a sequence of meaningless symbols”. For, the discussion here is about numbers, about abstract mathematical entities, and it is problematic to conceive even these entities as meaningless constructs!

4.1


Conversely to Putnam's misinterpretation of Hilbert's standpoint, his critique of conventionalism seems completely acceptable.


We shall corroborate his position which states that properties of the really existing space exist in a way that necessarily and independently of any (tecnical or theoretical) man's invention they force us to use one specific kind of geometry. We shall do this by interpreting the standpoint of one of the most significant scientists, namely Albert Einstein. But first we need to hint to the importance of Putnam's effort when rejecting the conventionalistic “negative esentialism” as a part of the rejection of this, basically antirealistic, philosophy of science.


The assertion about supposed randomness at making scientific decisions stands, without any doubt, in the foundations of conventionalism. Sometimes, this thesis about randomness is disguised with the assertion about “limited possibility of free choice”. It is certain that this “free limitation” cannot weaken the conventionalistic assertion. And, which is beyond dispute, the very nature of the notion of randomness leads to antirealism. Because, on the one hand, nothing factual or logical cannot, following this interpretation, decide about the justification of adopting one of the possibly opposed, mutually contradictory scientific hypotheses. Certainly, by this we necessarily lose our confidence in science as epistemological activity. On the other hand, indeed, the notion of randomness leads to equalization of scientific (corroborotable) values and non-scientific (non-corroboratable) theoretic theses. If we add our certitude that science by itself involves certain suspense (the possibility to make a mistake during observations or experiments, or some vagueness due to the  “observational”  limitation  of  the  measuring apparatus, or due to the possibly unmeasurable  
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technical influence on the object of investigation, or due to the limited possibility of argumentation in favor of the logical consistence of a mathematical model, etc.) then the subjoined notion of randomness necessarily leads to explicitely sceptical philosophy about the epistemological extents of science. Therefore we can agree with Putnam's denial of conventionalism (which is, beyond dispute, active only for the period of CEAR) and we can try to corroborate this by the experience of a scientific genius - Einstein (1921). He states that geometry (G) expresses nothing about the behavior of real objects, this can be done only by geometry together with the entirety of physical laws (F). Using these symbols, we can say that only the sum of (G)+(F) is the object of experimental confirmation. In that way we can make a random selection for (G), and parts of (F). All these laws are conventions. To avoid contradictions, all we need is just select (F) so that (G) and the entire (F) correspond to our experience. When observed in this way, axiomatic geometry and part of natural laws which were given a conventional position, appear as epistemologically identical.


The “conventional position” of physical laws and of the proposed geometry has the meaning of exclusively mathematical hypothesis, and in no way that of random hypotheticality which would imply any type of conventionalism. Because, the selection of geometry and physical laws must be “in accordance with experience”. In Einstein's view it is obvious that the decision about the selection necessarily depends on the external experience, and by this the possible conventionalistic interpretation of his opinion is greatly limited. Nevertheless, let us ask: 
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Is it possible at all to claim the need for putting into accordance with experience if it is as a question of random decision for the application of some of the geometric variants? It is obvious that in that case such need is completely redundant. Let us comment and interpret Einstein's further developing of this idea.


If it is established for two spheres that they are once and anywhere identical, then they are always and everywhere identical. Not only the Euclidean applied geometry, but even its most proximate generalization, the Riemannean applied geometry rests on this hypothesis, as well as the General Theory of Relativity. One of the main reasons which justifies this thesis is that the phenomenon of light spreading in an empty space determines the domain, the belonging light path in every segment of local time and vice versa. If this law would not be valid for natural hours, then neither the frequencies of separate atoms of the same chemical element would correspond. But, as experience tells us, they do correspond. The existing of distinguishable cpectral lines is a convincing argument of the above mentioned principle of practical geometry. In the final analysis this is the explanation which enables us to consider in full meaning the Riemannean matrix of four-dimensional space-time continuity.


The view Einstein is putting forward about the question whether this continuity has some Euclidean, Riemannean or some other structure is a question of physics itself and it has to be answered through experience. It is a question of convention selected on the basis of mere purposefulness.


The variables gik must satisfy the specific conditions given by Riemann more than half a century before the formulation of the General Theory of Relativity.
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Following the principle of equivalence ds2=gik dxi dxk describes a generalized covariant form of the gravitational field of a special kind when gik satisfy Riemann's conditions. In this way the law of the field of pure gravitation is almost completely determined. If we imagine the dissapearance of the gravitational field, i.e. the disappearance of the variable gik, what remains is not a space of the type ds2=dx12+dx22+dx32+dx42, but simply a nothing. Not even the “topological space” remains. And all this because the variables gik do not describe just the field, but at the same time they describe the topological and metric properties of multifariousness.


Consequently, it is beyond dispute that the absolutely independent quality of space decides about the “selection” of the simplest term for the belonging physical laws. But by this we do not want to corroborate even that Putnam's assertion about the unexceptional and rigidly aposterioristic character of meaning. Just the opposite. In fact, we may completely agree with the idea that all the notions included in e.g. physics are a posteriori without exception, but we may not agree that this is valid for any science. We claim that this does not weigh in mathematical notions, for mathematics as science. Or that the aposterioristic nature of mathematical notions is not a necessary interpretation not even for the applied parts of mathematics. Just oppositely, mathematics is an a priori science and the meaning of its notions ia a priori. 


Let us return to the example (hf1-dF29) which, due to Putnam, convincingly shows that meaning cannot be grounded on anything that is derived exclusively from empirical learning. Therefore the logical scheme  of 
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this example should be valid generally. But if instead of the hypothesis hF3 we insert: “People acquainted with mathematics on Twin Earth, i.e. those calling themselves Americans, Canadians, Englishmen, etc., in their mathematics distinguish certain facts regarding standard Earthian mathematical theory”. Then, hF4-hF10 is not possible any more because it is hard to imagine that anything out of Twin Earthians could cause aberration in standard mathematics although otherwise Twin Earthians are completely identical to Earthians. Or, what we are demanding now is that Twin Earthians be in fact identical to Earthians but they are not because they do differ in their conception of mathematics. So, they are not identical to Earthians. There remains one open possibility that this difference in distinguishing mathematical terms is “in the head” of Twin Earthians. Or, the counter-assertion (which states that it is not the case) not grounded on anything giving some logical preference or serve as an argument.


The question whether we would be able to survive on Earth if we didn't have such mathematics “in our heads” (accordingly - would the Twin Earthians be able to survive on Twin Earth if they didn't have their different mathematics “in their heads”) is beyond the scope of this dispute as well as the question why we need the possibility for a theoretical realization of Riemannean geometry “in our head” in order that we may survive on Earth.


Then aberrations in mathematics might be necessarily recognized during the first contact with the Twin Earthians because it would imply enormous problems in communication. Thus the possibility dF1-dF10 would drop off because it would be very difficult (I think even impossible) to point to anything on Twin Earth that would be out of inhaitants which would cause this distinction. In the opposite case someone would have to explain the reason which generated our mathematics such as it is (including its unapplied or unapplicable parts) and which would appertain to the world outside ourselves. The situation would be the same with hF16-dF28, but then not even the central conclusion (df29) could hold the position of a generally valid assertion. Thus the statement: “Cut the pie the way you like it, meanings just ain't in the head” presents an example of a hastily generalization!


Let us observe what hG1 are in that case. If we substitute: “I can be in the same mental condition as Henry when I think the sentence 'Two plus two equals four'” in hG2 then dG1 necessarily loses on its convincingness. That is because the markers “I”, “this”, “here” do not take such temporal part which would enable to refute that behind a statement like this a certain psychological state exists. In other words, we are not saying that all notions are products of exclusively a priori mental activities, although some of them can be that.


Stated thus, notions are neither unexceptionally non-psychological nor absolutely psychological “entities”. Their properties depend on their self-reference. Notions which cannot be equivalently derived from the empirical, cannot be inserted in the class of empirical ones. Consequently we cannot claim with certainty that they are grounded empirically, i.e. a posteriori.


We want to emphasize more the reasons which made Putnam during all the period of this theoretical development strive for the rejection of the idea that any notion could ground its meaning exclusively on the mentalese, independently of anything empirical.
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For, not only that something like that would jeopardize his consistent aposteriorism, but it would neutralize the development of his philosophy of mathematics. However, it is interesting to note that the case is not the same with his pleading for funstionalism. This philosophy of mathematics proves to be completely independent and it is Putnam's free will to decide in favor of its selection (or is it because of his conviction about its corroborativeness?) and not the result of his being forced to it because of his philosophy of mathematics or his philosophy of language.


Let us take a closer look. It is a fact that functionalism is an explicitaly reductionistic philosophy which cannot be connected with any explicitely materialistic philosophy appart from token physicalism. On the other hand, Putnam's philosophy of mathematics in the same period (CEAR) is explicitely reductionistic and is accompanied by an appropriate philosophy of language which implies the “reductionistic” theory of meaning. Or, we may say that Putnam reduces/deduces from the a posteriori empirical knowledge, where every term obtains its meaning on the basis of that same experience. Consequently, neither abstract mathematical entities are necessary for mathematics (they can be reduced to a physical Turing-machine state), nor is the meaning in the head (it is reducible or deducible from empirical knowledge).


Now, at first blush it may seem as if Putnam tried to connect the non-connectible - reductionism and antireductionism - the reductionistic philosophy of mathematics and the antireductionistic philosophy of psychology. 


But it is precisely his theory of meaning which tells us that this is not about that of non-connectibility. Actualy, the character of reduction in his philosophy of mathematics is of a kind which is totally different from antireductionism of the functionalistic thesis.


Let us observe more closely the type and the direction of reduction in his philosophy of mathematics.


By reducing abstract mathematical entities to physical Turing machine-states and by deriving the whole possible knowledge “out of head”, i.e. from empirical knowledge, Putnam did not in any sense reduce the mentalese to anything physical!


The fact of the matter is that the thesis by which any notion derives its meaning from empirical knowledge completely corresponds with the functionalistic assertion about irreducibility of the mentalese to anything physical. The same case is with the assertion by which all abstract mathematical entities can be reduced or substituted by some physical Turing machine-states. In other words, the reductionism of Putnam's philosophy of mathematics stops at the meaning of notions and it implies in no way the reduction of the mentalese to anything physical. That this is not so is just an illusion which results from the combination of his assertions that the meaning is not in the head and that nothing psychological can be reduced to physical.


But it is clear that the meaning of the term “apple” is derived empirically and this term is reducible to a “physical state”: an object which grows on a tree, it is a fruit, it has a specific appearance, chemical composition, organoleptical properties, etc.


In this way, by this kind of reduction we did not reduce the mentalese to the synonymously physical. Just the contrary, such an empirical data (an apple) remained open to functionalistic conception or some opposite physicalistic reductionistic interpretation. 
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It is a different question whether the functionalistic thesis should be conceived convincing to the extent Putnam wants to. That is to say, one should answer the question whether it is possible to have a pro-reductionalistic form of refutation of the functionalistic thesis? Through our analysis we illustrated that functionalism could be completely included in CEAR because it is a neutral philosophy of psychology concerning the type of reductionism which is present in CEAR. This philosophy can be included into his antirealistic IR of the later period. The rejection of the external cause of stientific theories does not endanger any assertion of functionalism. Since the mentalese is absolutely independent of anything neurophysiological, this assertion remains completely untouched. In that way functionalism can serve to scientific realism and scientific antirealism, to externalism and internalism.


What really matters here is the explicit starting of functionalism against type physicalism. We can disregard the fact that it can be connected with token physicalism.


For this reason we shall try to put forward an antiphysicalistic critique of Putnam's arguments (A2-C2). We can ground it on certain important elements of Putnam's logical deriving. Let us repeat what is essential in his argument: a) the assertion about the importance of physical realization of an abstract machine table is inadequate.

b) the convincing force of the argument is based on the character and on the relation between this fundamental element and the other parts of his explication.

c) the problem of the nature of “possible” identifications should be emphasized.

d) The role of the marker should be clearly defined.
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Putnam's endeavour to maintain the purely logical character of his counter-argumentation to the physicalistic thesis obviously represents a specific avoiding of facts from empirical knowledge. But in spite of all this some of the foundational segments of his argument rest precisely on statements refering directly to the facts from empirical knowledge. To that extent we cannot regard Putnam's explication purely logical.


Of major importance is that the most basic standpoint of Putnam's functionalism is precisely a statement of this kind: “There exist a host of ways of a physical realization of a specific abstract machine table”. Undoubtedly, this statement is “empirical” by all its properties and because of that it is open to factual refutation. We can demonstrate that this is the most basic standpoint of the explication mentioned above simply by pointing to the undoubted fact that the whole logical derivation of Putnam's arguments is grounded on it - i.e. the assertion about the inadequacy of the thesis by which a physical realization of an abstract machine table can give the conclusion that the mentalese can be reduced to the physical.


But the history of modern computer development and the development of computer technology can hardly give the conclusion about the functionalistic abundance of possible technological realizations. It is a fact that computers of younger “generations” have technological solutions with more complex machine tables than the earlier ones. Also, computers of younger generations in their physical and chemical constitution and tecnology completely differ from their ancestors. Undoubtedly, computers of younger generations can perform equally well as the older ones. But, we claim that it is incorrect or at least ungrounded to derive the functionalistic conclusion about a host of physical realizations of a Turing machine on the  basis  of  these  comparisons.  And  we think so because the reverse does not  

4. 1

 exist (for functionalism this is a necessary part of the assertion about the irrelevance of a physical realization). That is to say, older generation computers are not so mathematically capable as modern units. This is simply a question of different Turing machines where the newer models are far more complex and determined by a far more complex abstract machine table. Truly speaking, those simplest computers could have been realized in many ways. But can we say this for the most advanced ones? What is the reason that completely new technologies are prevailing today? Is it only due to commercial profitability?


Actually, it is hard to believe that some of the existing military-industrial systems in the circumstances of a significant competition in arming would not have technically realized such a Turing machine whose complexity can be abstractly described regardless of the expenses or the size of the project. So maybe functionalism is right when stating the technical irrelevance of a physical realization of a Turing machine that can be done in a host of various ways. But we are witnesses of an empirically true fact that new, complex computers had to wait for the development of new technologies and the appliance of new materials. 


If this kind of “sociological” criticism can serve in the manner of Popperean refuters of functionalism, then, with reason we do bring into doubt the fundamental part of Putnam's philosophy of psychology.


Now let us consider more closely Putnam's reply to the following question: Can an abstract machine table be logically derived from the description of purely physical and chemical constitution of a computer?
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We have already quoted his reply: it is possible at least for the simplest cases.


Let us parenthetically reject Putnam's limitation which is: “What we are interested in here is a logically valid derivation and not an empiric argument”. I hope that we have argumented convincingly enough that it is a question of statements which are open to rejection on the basis of empirical facts. This is valid especially for the functionalistic assertion. Additionally, the above quoted reply of Putnam is made exclusively on the basis of an empirical fact. After all, it is unimaginable that this would not be so. For, the assertion due to which only and exclusively logic can decide about empirical fact cannot be refuted.


Let us return to Putnam's reply. What he is saying is that only very simple computers of an earlier generation can give place to a conclusion about the quality of its machine table. In other words, if a realization of a simple Turing machine exists, then, by virtue of physical laws we can conclude about the quality of the machine table of such computer. In more complex cases something like this is not possible. In Putnam's opinion for an explanation like this all the laws of the nature must be known. If we agree with the assertion that maybe we shall never be able to discover all the laws of the nature, then the following possibility remains - whenever we discover the laws for a specific type of a physically realized turing machine which provide qualities to the material so that it is suitable for the realization of some abstract machine table - then, on the grounds of these laws, we shall be able to derive a conclusion about the quality of such computer. There is no logical or factual obstacle to this conclusion.
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A parallel with simpler computers confirm this. E.g. to the objection that we shall never be able to define with certainty which of the laws really enables the technological use of some material's properties, a reply can be given preserving the logical and empirical level of opposing. So, this objection is logically inconvincing because one cannot see the reason why such indeterminacy is not present in simpler computers. No one can claim that the presently discovered physical laws, especially those of the sub-atomic kind, do not explain successfully the great number of chemical and physical properties of the material. There is no uncertainty regarding the definition what a specific physical law causes on the chemical or physical molecular level. But if some udiscovered physical particles (e.g. Putnam's “bundles of ectoplasm”) show to be responsible for some future case, then nothing contradicts the fact that physics may discover them one day. Therefore we may always reply Putnam in the following way:


The moment these supposed undiscovered particles are discovered, scientists will discover the physical laws which, on the molecular level, cause specific qualities in the material suitable for the realization of a very complex Turing machine. And then from the mere physical description it will become possible to deduce about the properties of a machine table of such computer. There is nothing logical or factual that contradicts this possibility, and the development of physics and computer technology up to now completely confirms this.


Thus, the logical possibility for opposing the functionalistic interpretation of the technological behavior of the computing part of human mind as a necessary identification lies in the substitution of this notion of contingent identification explained in the classical sense of type  physicalism
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including a metod whose analysis is neutral. In that case  a  possibility  exists (at which we just hint in this book and leave it for some future investigation) for a physicalistic interpretation of the whole mathematics, and for a return of the epistemological position of its theory as a cognition about one part of human mind. In a nutshell, by this we open the possibility for an uncontradictory realistic interpretation of mathematics as science.


At this place we still have to corroborate our assertions with some facts from the history of computer development. We shall mention the facts which convincingly refute the basic assertion of Putnam's variant of functionalism, i. e. the assertion about the possible existence of a host of technological realizations of abstract Turing machines.


In the spring of 1942 Atanasoff and Berry completed the first computer of a special assignement which worked on the basis of electrical properties of a vacuum tube. The computer was able to solve systems of linear equations. Four years later Eckert and Mauchly completed a computer called ENIAC, whose strength was based on 7468 vacuum tubes and 1500 transmitters. The computer was able to calculate different equations. After this, the invention of a transistor in Bell's laboratories gives a fascinating push to the development of computer technology with a simultaneous growth of calculation speed. Today, due to the development of microprocessors, this progress is brought to the limits of its technological abilities.


At first blush, these facts may seem as if they do not refute the essence of Putnam's functionalistic thesis. In fact, it is obvious that in the sense of mathematical-logical capabilities of a computer everything that was achieved with silicon materials could have been achieved using  vacuum  tubes. So, one
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might  conclude that a substitution of one material for the other stops exclusively for reasons of calculation speed growth, commercial profitability, size, etc., and not that it stops in orther to make possible some essentially new, more complex computer systems. In agreement with functionalism, by this we should indirectly claim that we have reached the very culmination in computer technology and that all improvements are due to economical reasons only.


But, for this reason, in that case the research on new material would not be necessary. Anyway, no matter how impressive the abilities of modern computers may seem, there is still no computer which could even approximately replace the inventive mathematician in his creativeness. 


Precisely that is the reason that at the end of the twentieth century we are witnesses to scientifical research on completely new, organic materials which should make possible the qualitative move toward future. However, if Putnam were right, then there is no need for something like that. The today used anorganic materials give great electronic calculation speed, inexpensive chips and suitable size of computers. 


Let us return to our idea that the contemporary development of computers not only that it does not corroborate the functionalistic thesis, but it refutes it and cannot be used indirectly in the realistic, anticonventionalistic interpretation of mathematics.


And if we agree even with the assertion (which is not a certified one, but simply an open empirical question!) that no computer will ever equal the creative mathematician, either in the logical or in the factual sense it signifies  that by means of computers  technologically  we do imitate one part 
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of our computing mind. Therefore nothing stands in the way to the assertion that this is a question of contingent technological identification. To that extent we can make an epistemological comparison in the spheres of type physicalism. Or, since computer hardware improvements can be measured only by greater software abilities, we can conclude that this contingent identification: human mind-computer and human brain-technological realization of a computer is justified.


From all this one may conclude that mathematics is not a set of conventionalistic assertions without any epistemological meaning, but a way of conceiving the qualities of human mind. The qualities whose causes lie in the physical and chemical structure of the brain. In this case the door is open to neutroanalytical physicalistic interpretation of a psychological mathematical state of the brain. No matter how far in the future the confirmation for such philosophical thesis may be, today there is no logical or factual obstacle to this possibility.


It should be pointed out that such theoretical standpoint, apart from preserving the epistemological level of mathematics as science, which in an uncontradictive and realistic way interprets the “miracle” of scientific success in discovering the truth, at the same time, precisely by virtue of the correspondence theory, in an acceptable manner explains the relationship between science and its object of investigation.



Let us show this by objecting to Putnam's attitude toward the most important contemporary theory of truth.


Contrary to his opinion from the period of CEAR, we claim that the correspondence theory in the possible way of all theories of truth up to now defines the connection in which a true sentence by virtue of its sensible adequacy on the basis of equivalent reference exists as an expression for the factual, extralinguistic state of affairs. If we deal with the metalinguistic aspect of the relationship with the observed object-language, when the correspondence theory deals exclusively with the intralinguistic adequacy of a correct (exact, thorough) translation, and even if radical translation is impossible (Quine), it is still possible to select the approximately best translation if we rely on the fact that human communication is not an unfathomable miracle. If there is no possibility to have a thorough, radical translation, then a possibility for improvement certainly must exist. To that extent that the correspondence theory implies that the connection of adequacy exists as long as the notion of reference is regarded as a sensible notion.


It would be completely wrong to state that the connection of adequacy as a condition does not enable an insight (which has been the most efficient up to now) into the meaning of the notion of truth. If the notion of correspondent adequacy is rejected, it remains either contradictory and untenable or unexplained anyway. But if we agreed to such rejection, only then can we reject the notion of truth from he correspondence theory and science itself as contingent. But the price for something like this is too high and we have unjustifiably paid for it . Namely, now we use to claim that the notions of reference and truth are  contingent and easily rejectible, but we do not offer anything in return except the assertion hat language as means of comunication should be regarded an unaccountable and to mind incomprehensible phenomenon. Contrary to this we may assert that the correspondent notion of adequacy enables an insight into the notion of “to be 
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true in a language”. E. g. in the case of formalized languages in metamathematical use the whole of Hilbert's program can be taken as an argument.


We may agree with Putnam's position that the possible worlds can represent nothing more than logical constructs, but with a totaly non-Putnamean limitation (from the period of CEAR) due to which this cannot be valid for the “possible world” which is logically and ontologically adequate to the description of the existing,  sense reachable world. The really existing world can in no way (according to the correspondence theory) be a solely logical, theoretical or linguistic construct.


We also agree and we can accept Putnam's assertion that there is a sensible connection between the explication of the success of scientific theories (in the sense of scientific fertility) and the theory of truth. It is certainly acceptable that if e. g. we explain logical conjunctions in the frames of mathematical intuitionism and if instead of the classical use of the terms   'true' and 'false' we use the terms 'provable' and 'not provable', then the notion of existence becomes exclusively intratheoretic. In other words - intralinguistic. But, in any case, this does not refute the correspondence theory, especially not in the case of mathematics. What we are claiming here is nothing else but that in mathematics such terms have always belonged to arguments of a purely mathematical theory, and not that they became arguments only after they had been explained by virtue of the intuitioinistic philosophy of mathematics. Our doubt vanishes at the moment we recognize mathematics as an a priori science. In that case the correspondence theory as a theory of truth does not lose a bit of its realistic convincingness. To put it more clearly, we state that the formal quality of truth does  not  determine
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the extension of this term only for the case of classical conjunctions but for all other cases in mathematics. And this is, of course, possible only if we equate the notion of truth (only in the case of mathematics) with the notion of provability of a logical consistence of some mathematical model. Only to that extent, but only and exclusively for a pure mathematical theory, it would be valid that the truthfulness of its statements is corroborated by a necessary and sufficient argument of a simple logical consistence.


In Putnam's opinion, by this we should necessarily reject the realistic conception of the correspondence theory. And not only that, but even the possibility for a realistic interpretation of mathematics.


But here we claim that this is not so because Putnam did not accept that human mind and the existing universe could epistemologically correspond in an adequate way. In that corresponding possibility mathematical mind shows to be the most adequate means at discovering the truth about the existing world. Putnam did not want to permit anything like that because he persisted in seeking for the measure of mathematical statements outside mathematics. Contrary to this, we claim that it must be exclusively inside pure mathematical theory.


Let us prove that the correspondence theory is not disturbed by this but it is rather in complete accordance with this kind of philosophy of mathematics which is a paragon of a realistic philosophy of science precisely by virtue of the correspondence theory.


The assertion that by virtue of mathematics we express and discover the structure of our mind is beyond dispute. Thereupon different mathematical theories are nothing else  but only different  expressions of the 
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possible structure of the mind. After all, mathematical theories do not owe their diversity to different application of basic logical devices, but to variously chosen axioms and their various properties. Of course, with the accompanying Gödelean limitations regarding the possibilities of argumentation of mathematical theorems' logical consistence and models emerging in that way. Therefore different true theories, proved to be controversial (to the extent it is possible to prove) have equal epistemological value. This, of course, does not imply that they have equal value in the out of mathematical applicability, either.


So far we can agree with Putnam's later assertion by which the reduction of correspondence theory to exclusively intralinguistic aspects of correspondent adequacy cannot be justified because it does not imply only one kind of reference. Because, “referential in one theory” does not necessarily have an antirealistic accompanying sound, since it is referential out of that theory, too. And so we argue that the realistic, external notion of cause can be asserted for mathematical theories, too - it is possible according to the supposed mathematical structure of the human mind. Due to the notion of the psychological state expressed by virtue of type physicalism, there is just one step left before establishing a sensible theoretical connection with the neurophysiological organization of the brain. Thus conceived, this time it is the mathematical state of mind in the sense of a psychological state caused by certain neurophysiological state. It is also an irrefutable fact that we use computers for computing which is a certain kind of mathematical activity)  and  it  is difficult to oppose the assertion that 
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by this technical device (artifact) we do imitate something in the existing universe. Hardly anything except our computing mind could exist in the universe what we would be able to imitate by computers. So, is there anything convincing that can face the assertion that a computer is nothing else but a contingent technical identification with the computing mind? 


If there is nothing convincing, then the external condition of the correspondence theory's adequacy is completely preserved! 


That by this mathematics becomes an a priori science does not mean anything contradictory and philosophically unnacceptable. For, mathematics becomes a kind of a priori grounded knowledge, and the accordance of the mind and the external object of investigation becomes the epistemological “rencontre” of the abilities of the mind and nature, subject and object.


It is obvious that Putnam never even thought that the correspondence theory could be so complex.


Otherwise, we can consent without remorse to this later assertion that it is best to define the notion of truth according to the correspondence theory of A. Tarski. Then, also, that this theory can be connected to the notion of transcendent diduction as well as to the philosophy of physicalism. Namely, if we conceive the above mentioned transcendental diduction as a possibility for scientific research of the cognitive abilities of the human mind, then Putnam's denotation of this “connectivity” can be accepted. 


Also, concerning type physicalism, if we conceive this “connectivity” as a possible application of the physicalistic definition about the correspondence of something with its own contingent identification (of the computing mind and a technologically realized computer, in this case) then the correspondence theory preserves its position of a theory about truth as a correspondence between the external and internal elements. 


Now when we have corroborated Putnam's criticism of conventionalism (From the period of CEAR) by giving facts from the contemporary development of science (based on Einstein's view) and after we have advocated the realistic conception of truth (the correspondence theory of A. Tarski) we can clearly show that his internal “realism” actually presents blunt antirealism. 


Let us take an additional look at the basic arguments in favour of IR. 


E.g. his “world of straight line” (example S1-S3) as an example of circumstances ruling in physics nowadays, proves nothing but (or at least) that the whole of modern physics is just a matter of convenction. Beyond dispute, one cannot claim something like that in the spheres of any realistic philosophy of science. An example like this refutes what we have already cited as arguments to this earlier denial of this same convenctionalism. In our opinion, his convenctionalism from the period of CEAR was limited to the notion of “negative essentialism”. For this reason our supplementary corroboration was aimed against his stronger version which implies the notion of randomness. It is clear that what corroborates the weak version of the theory by refuting the strong version of the theory's refuser, represents the stronger version of the same theory. Thus the facts cited from the views of A. Einstein reject Putnam's “internally realistic world”.


The second example from Putnam's views (MR1-KP2) by which the “metaphysical” demand of external realism leads to absurdity suggesting complete independence for a scientist (with respect to any theory or any reality)   also  presents  his  open  advocacy  of  scientific  realism.  The  final 
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conclusion of this example is a derivation from the alleged property and demand of external realism by which there exists a necessity to step out of these theories, which is supposed to enable the direct observation of the “meeting” of the theory and the existing reality. But let us try to employ this objection to the extratheoretical conception of the notion of reference. Then, if we desisted from external “meeting” of the object's notion and reference, then the notions would not be able to refer to anything external, or extralingual. Then every theory would be “self-referential”, even if its notions refer to something a posteriori. That the existence of such theory would be impossible (and undoubtedly the natural language itself) is obvious. And Putnam's notions do not demand “entirety of the meeting of the world and theory”, which is, otherwise, his main objection to metaphysical realism. On that account we may reply from the position which is only possible, i.e. that of external realism: that such “metaphysically” complete meeting of theory and the existing world does not bother even “metaphysical” realism. On the contrary, it demands no more (and no less) than what is necessary for a sensible notion of reference - the meeting of referential notions concerning with empirical knowledge and the object of reference. Therefore we may conclude that what is necessary for the notion of reference at the same time must be inevitably permissive in the demand for external cause of the philosophy of scientific realism.


But, what happens with a priori judgments?


Let us repeat in short: In the first period of his philosophy Putnam denies any for the existence of a priori knowledge.  
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