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1. Introduction

In this overview, we will concentrate to symbolic logic as a mathematicized theory of inference. We suppose no strict distinction between mathematical and philosophical logic. Some systems and problems are perhaps more interesting for the philosopher, others for the mathematician; some scholars who worked on them belonged to mathematical, others to philosophical departments, but we do not think it has a too great importance (there were even people who changed their position during their career). We should take into account some subjects that have close connection to symbolic logic, i.e. set theory and the philosophy of logic and mathematics but we do not give a systematic account of their history. We give an account for the first generation of modern logicians only; it would exceed our limitations in time and extension to write about their students, the generations that are active today.
2. The title of section
Julius König (in his Hungarian publications his name was Gyula Kőnig, 1849 – 1913, Professor of the Technical University Budapest) was the first mathematician to play a substantial role in the research of the foundations of mathematics. He published textbooks and research papers mainly in analysis, algebra and number theory, but in the first years of the 20th century his interest turned towards set theory and his publications on this new area gained international reputation (for a proof of the equivalence theorem (Cantor-Bernstein theorem) see [2]). At the 3rd International Congress of Mathematicians at Heidelberg 1904 he read a paper which refuted Cantor’s continuum hypothesis. Unfortunately, his proof contained an error, but it was not his mistake.
 He used a theorem of Felix Bernstein which was false just in the case König applied it. Zermelo found the mistake and Bernstein published a correction in the next year.
 In the years after this case, he was occupied with elaborating a system of “synthetic logic,” as he called a comprehensive theory of logic, arithmetics and set theory. His book about it was 99% ready as he died in 1913; his son Dénes Kőnig (who became later a famous graph theorist) published it as it was left to him by his father under the title Neue Grundlagen für Logik, Mathematik und Mengenlehre [3]. The book gained little attention, although Philip Fraenkel evaluated favourably Kőnig’s way to avoid set-theoretic paradoxes [4]. This is the main objective of the book, but the tool of its realization is logic.
Kőnig builds up a philosophical background behind the logical and mathematical theory which sounds somewhat Husserlian in more than one respect. Both things and facts are in Kőnig’s terminology “experiences” (Erlebnisse) that belong to “domains of thought” (Denkbereiche). Domains of thought whose experiences are evaluated as true or false are called truth domains and laws of logic belong to them. The language of this logic contains no quantifiers but it allows conjunction and disjunction of arbitrary sets of propositions instead. It contains a non-Philonian implication, i.e. “if x, then y” is not equivalent with “not x or y” (but stronger). He refuses the possibility of an absolute, “metaphysical” truth domain that would contain every experience and on this ground he refuses the law of excluded middle. If an experience Z does not belong to a truth domain, it is possible that the experience “Z is an inacceptable fact” belongs to it, and this means that Z is false in our domain of truth. But it is not necessary for it to belong to the domain, and otherwise we do not make any statement about Z – it is neither true nor false there. The law of contradiction does not belong to the “logical forms,” i.e. laws of logic in Kőnig’s theory, either, but he proves that the truth domain of pure logic is free of contradiction. This is a theorem “gained from the intuition of the domain,” i.e. a metatheorem. He considers other metalogical notions, i.e. completeness vs. incompleteness of an axiomatic theory, too.
After this forgotten book by König, there were no developments in modern logic in Hungary for two decades. In set theory, however, there was a development of great importance: the twenty years old John von Neumann (in Hungarian: János Neumann, 1903 – 1957). He received his PhD in mathematics at the Pázmány (today: Eötvös) University Budapest in 1926. He published an epoch-making article in set theory in a Hungarian journal [4], [19]. He studied then mathematics at the Pázmány (today: Eötvös) University Budapest and chemistry in Berlin and Zurich at the same time. He never had an academic position in Hungary so his work can be referred to as a part of the history of Hungarian logic and foundational research with some reservation only. Moreover, his interest in this area was limited to a short period. In 1926 – 1927 he studied under Hilbert in Göttingen and joined to his program in foundational research. At the famous conference on the epistemology of exact sciences in Königsberg September 1930, his address represented the formalist school in the philosophy of mathematics besides Carnap’s address on logicism and Heyting’s on intuitionism [28]. On this occasion Gödel announced his first incompleteness theorem. On November, 20th, 1930 von Neumann wrote in a letter to Gödel that he could show the unprovability of “the consistency of mathematics.” Nine days later he thanks Gödel for sending him a letter and a reprint and writes: “As you have established the theorem on the unprovability of consistency as a natural continuation and deepening of your earlier results, I clearly won’t publish on this subject.”
 The continuation of the letter makes it clear that the result was actually the same as Gödel’s but von Neumann’s proof was slightly different. Nothing more can be known about this. However, he draw a strong philosophical consequence from this theorem: “Gödel has shown the unrealizability of Hilbert’s program.”
 On this point, he gave up foundational research and didn’t return to it any more.
However, von Neumann’s influence to the development of modern logic in Hungary proved to be very important in one more respect: it was from him that László Kalmár (1905 – 1976, Professor of the University of Szeged) first heard about mathematical logic in the late twenties. Kalmár studied mathematics at the Pázmány University Budapest. Among his professors, Lipót Fejér had the greatest influence on him. He began to teach mathematical analysis on the university of Szeged as an assistant of Frigyes Riesz and Alfréd Haar. His interests turned definitively to mathematical logic during his visit in Göttingen in the year 1929. He attended the lectures of Hilbert and formed a connection with his circle. As acknowledged in the preface, Edmund Landau used a remark of Kalmár in his Gundlagen der Analysis [7] – this was Kalmár’s first success in foundational research. Returned to Hungary, he began his research in this field on his own. Rózsa Péter (1905 – 1977, Professor of the Eötvös University Budapest), his fellow student at the Budapest University joined him to work in logic – they remained close friends and fellow-workers for their life. As Kalmár remembered later, mathematicians in Hungary did not know much about mathematical logic in that time and did not estimated it very high, either. The situation can be characterized by a question that Alfréd Haar put to Kalmár after his return from Göttingen. He asked whether there are theorems and proofs in mathematical logic, or they pursue just discussions between different opinions like in philosophy.

Kalmár’s most important results in logic are perhaps those connected with the decision problem. His research was continued by his student János Surányi (1918 – 2008, Professor of the Eötvös University Budapest). The decision problem is a challenge posed by David Hilbert in 1928. The question is whether for a given language there is an algorithm deciding about a sentence of this language if it is satisfiable or not. Though Gödel’s incompleteness theorem 1931 made a positive solution for first-order logic (FOL) very unlikely, interesting fragments (subclasses) of FOL were shown to have positive solution before the decision problem for FOL was solved negatively by Church 1936 and independently by Turing 1937.

These subclasses were specified by the prefix of the prenex normal forms of the sentences:

(1) (…(
(…(  is solvable (Bernays and Schönfinkel 1928)

(2) (…((((…(  is solvable (Gödel 1932, Kalmár 1933, Schütte 1934).

(3) (((( is unsolvable (Surányi 1950)

(4) (((  is unsolvable (Kahr-Moore-Wang 1961).

These four results settle the problem for all the subclasses of FOL specified by prenex form (neither equality nor function symbols in the language).

The first book systematically presenting the unsolvable cases was Surányi’s book [18] in 1959 (complementing Ackermann’s book [16] on the solvable cases). Positive solutions were also shown by making syntactic restriction on the arities of the basic symbols. Monadic logic is decidable (Löwenheim 1915, Skolem 1919, Behmann 1922) while dyadic logic is undecidable (Löwenheim 1915 and Church 1936), and by restricting the number of variables used in the sentence (decidable if this number is less then 3 (D. Scott 1962) and undecidable for the other cases (Tarski 1941).

Kalmár was very good at explaining (seemingly difficult) ideas to non-specialists and simplifying proofs and explanations. An example of this is the fact that he gave a simple proof for Gödel’s important first incompleteness theorem. For many people, Kalmár’s proof is still the simplest one. Kalmár’s proof implies that quantification theory is unsolvable. Kalmár proved that any class C of first order formulas is unsolvable if Kalmár’s proof method (for Gödel’s incompleteness) is applicable to C.

Let us shortly summarize recent follow-up results on the decision problem obtained in Hungary: a continuation of these investigations by Németi [31] yielded that modifying the semantics of FOL by permitting in the models a restriction of admissible evaluations of variables does lead to decidability of the so obtained “relativized FOL.” So, semantic change can yield decidability. But how about sticking to purely syntactical change? In 1998 it was shown that the bounded quantifier fragment of FOL is decidable [33]. This opened the road to the present prolification of various “bounded,” “guarded” and other fragments which are widely used in linguistics and computer science. (The bounded fragment consists, basically, of formulas where instead of saying “all things” we have to say “all horses” or “all numbers” etc.)
In the philosophy of mathematics Kalmár’s and Péter’s views were close to those of Hilbert’s school. They did not regard Gödel’s second incompleteness theorem a failure of Hilbert’s program, but insisted that consistency proofs can be pursued in ways not affected by Gödel’s theorems.  Therefore, Gentzen’s proof of the consistency of arithmetic had a great importance for them. However, Gentzen’s proof was not easy to follow. Péter asked Kalmár in a letter about the interpretation of the proof, and answering this letter Kalmár (re)produced the proof in a manuscript of 60 pages. Péter gave in her popularizing book Playing with Infinity
 a short but extremely clear and lucid explanation of the proof, which was based on Kalmár’s analysis. However, Kalmár himself regarded this work just a reformulation of Gentzen’s proof and resigned from publishing it for some thirty years. In 1965, Kalmár was invited to the International Colloquium in the Philosophy of Science in London by the philosopher of mathematics and science Imre Lakatos. Here he met Paul Bernays, too, and this proof was somehow brought on. It was a great effort by Bernays and Lakatos to convince Kalmár to deliver the manuscript. So it was included into the second edition of the Hilbert-Bernays Foundations of Mathematics under the title “Kalmár’s Proof” [24].

Kalmár formulated his main idea in the philosophy of mathematics first in a lecture read in 1942 ([27], English translation to be appear in [36]). It was that mathematics is not infallible; it develops on the way of conjectures, refutations and corrections like any other science. He elaborated and stressed his mathematical fallibilism in several writings; the most well-known of them was his address given at the London colloquium mentioned above [20]. He argued there that the traditional view of mathematics as firmly founded purely deductive science was false. Mathematics is based on empirical propositions as well as on logical deduction. Examples for empirical propositions can be found in any branch of mathematics – in the Foundations of Mathematics the best examples are Church’s Thesis and most of the consistency statements. These statements are empirical because we accept them not on the basis of some deductive reasoning but on the basis of the experience that we don’t know any counterexamples (and we have, of course, other reasons for accepting them). Such propositions are in principle always open to revision and refutation and this fact draws along similar consequences for the whole of mathematics. 
Imre Lakatos (1922 – 1974; after his emigration in 1956, he received his PhD in Cambridge and taught on the London School of Economics as Professor of Logic and Scientific Method) attended Kalmár’s seminars on the foundations of mathematics in the Research Institute of Applied Mathematics (today: Alfréd Rényi Institute of Mathematics) of the Hungarian Academy of Science between 1953 and 1956. The connection between the above ideas and his philosophy of mathematics is more than obvious; his contribution to the discussion of Kalmár’s lecture on the London Colloquium belongs to his most important papers in the philosophy of mathematics [21]. Here he defined the concepts of quasi-empirical and quasi-Euclidean science – in the latter, truth flows from the axioms downside on the channels of logic, in the former, falsity flows upside from the (observable) consequences to the axioms – and claimed that mathematics was quasi-empirical in this sense. Kalmár made a substantial addition to Lakatos’ point: he remarked that the „channels”, the propositions forming the logical part of a mathematical theory are no less open to refutation and revision than other statements.
Kalmár’s argumentation against Church’s Thesis [17] fits into the framework of this philosophy. In fact, the first substantial difference between Kalmár’s views concerning the Thesis and the usual interpretations is that he treats it as a mathematical statement – in spite of the fact that it is not demonstrable or refutable by methods of deductive mathematics, but in coherence with his views about mathematics. The thesis should be judged on the way of weighing the pros and contras, drawing consequences from it and facing them with (mathematical) experience. Such argumentations do not need to be decisive; they can confirm or weaken the plausibility of the thesis. Kalmár presents as a strong argument against Church’s Thesis that it entails the existence of absolutely unsolvable problems. He argues for this entailment in a really remarkable style: he gives an informal and not even formalizable, nevertheless – according to Kalmár’s notion of mathematics – strictly mathematical argumentation.
Rózsa Péter was a world renowned pioneer in mathematical logic. All told, she wrote two books and more than fifty papers in the area. One can say with right that she was the mother of recursive function theory. It is true that other researchers had results on recursive functions beforehand already but these were always marginal, technical lemmas needed as tools to obtain results in different fields. It was Rózsa Péter who recognized first that recursive function theory is a subject which should be investigated as a separate whole in its own right. (She gave a paper on recursive functions at the International Congress of Mathematicians in Zurich in 1932, where she first proposed that such functions be studied as a separate subfield of mathematics.) History proved her to be completely right in her judgement, namely recursive function theory became in the meantime a very important branch of mathematics. She wrote two books on recursive functions, the first one [14] in 1951. This was the first monograph in the world on recursive functions.

As opposed to technical minded specialists, she recognized the human content of recursive functions and always emphasized it. Roughly speaking, recursive functions are nothing but algorithms. The word algorithm has a very natural and very human meaning. An algorithm is a prescription or a specification of a sequence of actions performed by a human or for example by a robot. This sequence of actions can be very complex. According to this definition, recipes in cookery books are algorithms or a sophisticated plan of campaign elaborated by army leaders is an algorithm, too. So if you have a set of simple actions called steps and from these you build up a plan for a complex action consisting of many of these simple steps then this plan is an algorithm. For example, a strategy can be considered to be an algorithm. Of course, if you explain a child how to multiply, that is an algorithm again. This latter example shows that there are special algorithms which we may call number theoretic ones. The point we want to make is that from the beginning, Rózsa Péter realized the human importance of the general notion of an algorithm and she always concentrated on trying to work out a mathematical theory which would cover some natural way this general human algorithms and not only the number theoretic ones. Later, this effort of hers proved to be amply useful in computer science. She was rather delighted to learn about the unexpected happy outcome of her basic attitudes. In her second book on recursive functions she covers these computer science aspects, too [25]. However, she was great not only in general insight, but on technical results, too. For example, most of the results in both monographs originate with her.

More so than most mathematicians, Péter devoted herself to trying to convey the spirit of mathematics to the public. She considered mathematics an integral part of science and science an indispensable part of human culture. She stressed the unity of this culture and strongly opposed any tendency to treat mathematics in isolation. She fought hard against “aristocratism” and the so-called cult of geniuses, and also against any tendency for mathematics to degenerate into a mere intellectual sport, like chess or a kind of IQ test. She considered this fight of hers to be one of the specific tasks of the female scientist. She felt that the inclination of males to be highly competitive and their tendency to care too much for their reputations together contain the danger of distorting the evolution of science into sidetracks, dead ends, or overspecialization. The presence of female scientists can balance these tendencies and help science flourish.

Rózsa Péter’s thoughts about the philosophy of mathematics can be read in her book Playing with Infinity. Let us lay stress to one of them which is common with Kalmár, Lakatos and others: it is that mathematical studies and mathematical research are substantially the same. The proper way of studying and understanding mathematics is to rediscover its results. Even the simplest algorithms of addition or multiplication can and should be discovered; it is a better way to approach them than to instruct simply the little student how to perform them, because it makes understandable why they should be done that way.
Logicians plaid a great role in the modernization of mathematical education in Hungary in the sixties and seventies. The leading figure of the “new mathematics” was Tamás Varga (1919 – 1987, fellow of the National Pedagogical Institute in Budapest), student of Rózsa Péter. Kalmár and Surányi were supporters of the efforts to the educational reform in academic committees and in the publicity. Péter herself took part in the elaboration of new textbooks and other study materials. The specific character of this modernization program against similar efforts in the world was that above the incorporation of new branches of mathematics (logic, set theory, etc.) into the material of public education and the aim that real, demonstrative mathematics should be taught in schools, it laid great stress to the intuitive clarity of mathematics and was not „formalist” in the sense as to teach mathematics as pure manipulation of formulas. Owing to this intuitive character – which was of course not independent from the philosophical thoughts of Kalmár and Péter about mathematics – Georg Pólya, who was known in the United States as a strong opponent of reform mathematics, in spite of his high age supported actively the efforts of Varga and his collaborators in the sixties and early seventies (see [22] and [23]).
3. Logic in the Hungarian philosophy

The conditions for the reception of modern logic were not nearly as favourable in Hungarian philosophy as in mathematics. The first references to works of modern logic date from the early nineteen-thirties, i.e. nearly the same time as Kalmár and Péter began to work in mathematical logic. Some works of Russell were known earlier; his Problems of Philosophy was translated in 1919 by Béla Fogarasi, the leading „dialectical logician” of the fifties, but his logical writings were unknown in Hungarian philosophy. Frege’s name was not even mentioned.
In the Hungarian philosophy of the thirties, Ákos von Pauler (1876 – 1933) counted for the great logician. He elaborated a theory of the objects of logic, according to which logical objects are objectively ideal entities, independent from language and thinking – i.e. a strong form of logical Platonism (his logical masterpiece [6]). He was a follower of Husserl and participant of the Bolzano-reneissance initiated by Husserl. He knew about Frege,
 but did not discuss mathematical logic in his writings. However, some young philosophers in the thirties whose writings display the influence of Pauler begin to write papers and books reflecting results and problems of modern logic. There are three persons who published repeatedly papers on logical subjects in the leading Hungarian philosophical journal of the era entitled Athenaeum: Béla Bencsik (1906 – 1943), his book on logic: [8], he was apparently the single one from this group to have an academic position in philosophy, Ferenc Lehner (1911 – 1988), his book on logic: [9], after the Second World War, he became Professor of Psychology of Education and an eager opponent of Tamás Varga’s reform of mathematical education, and Frigyes Pozsonyi,
 who had the most extensive and qualified activity in philosophical logic and on connected philosophical topics.
Pozsonyi reviewed on the pages of Athenaeum some of the most important logical publications of the thirties, including Carnap’s Logical Syntax of Language (the English edition from 1937), Tarski’s Einführung in die mathematische Logik und in die Methodologie der Mathematik (1937), reported on Church’s Bibliography of Symbolic Logic (1936) and gave an exposition of the recent results of Kalmár and Péter in an article from 1941. Pozsonyi wrote a book on the history and philosophy of logic entitled Logic, Its Subject and Mission (With a Historical Survey), see [12]. The views of late 19th and early 20th century German followers of traditional logic take much more place in the book than modern logic does; but we find a correct and competent exposition of symbolic logic including even the newest results of Gödel and Tarski. 
It was very probably due to Pozsonyi's initiative that the Hungarian Philosophical Association held a discussion session on symbolic logic on December, 12th, 1939. He had been the one to read the introductory address; contributions were made by Béla Bencsik, Ferenc Lehner and two mathematicians: the geometer Béla Kerékjártó and Tivadar Szabó, whose name is unknown today. It was Szabó who represented the view that symbolic logic was the most comprehensive logical theory, not to be classified as just a part of logic (in opposition with the address of Pozsonyi), but an advance over “classical” logic in every respect. Pozsonyi had seen in his address the main advantage of symbolic logic over syllogistic its applicability as a methodology for deductive sciences. He investigated two philosophical questions about logic that were important in the Hungarian philosophy of that era. First, as for the ontological status of the logical object, he remarked that symbolic logic was “nominalistic” in the sense that it investigated the forms of expression and not the contents expressed. He claimed that it was consistent with an idealistic interpretation of the contents but did not presuppose it. Second, concerning the possibility of more logics, he declared impossible that two different logical theories have the same logical constants with the same meaning but different (in certain cases contradicting) theorems because theorems of logic are true propositions which are based on the meaning of logical constants. However, he interprets the results of Tarski as saying that this unique logic can’t be expressed in one single formalized theory, but only in an infinite hierarchy of more and more extended systems. Béla Bencsik proposes in his contribution to regard logic as a science of structures and he hopes that on that way we can reach an absolute theory, free of appearances of incompleteness.
In spite of this successful session, the general receptivity for the ideas of symbolic logic was rather limited within Hungarian philosophy in the thirties (and in later periods as well). Let us characterize the situation by quoting some general evaluations. At first, Pozsonyi’s above mentioned review of Carnap’s Logical Syntax of Language declares the book to be one of the most important features in the literature of modern logic. However, his opinion about the last part of the book, treating philosophical questions of logical syntax is different. He claims to be an excuse that the main investigations of the book 
…are in fact independent from the not only antimetaphysical but even antiphilosophical philosophy of the Vienna Circle. The reader who doesn’t share the total incomprehension of the Geisteswissenschaften
 and geisteswissenschaftliche philosophy with the members of Vienna Circle may regard these investigations as a methodology of mathematics and sciences. Carnap’s “logic of science” – by that he wants to supply traditional philosophy – is in fact nothing but this. Everything he says makes sense in mathematics and sciences, within philosophy in epistemology and philosophy of nature based on sciences only. But in these areas it has an undoubtedly great value [10].
This is the affirmative evaluation of modern logic and its impact to philosophy. Let us look for another opinion. A young philosopher of the above mentioned geisteswissenschaftliche orientation, named László Mátrai (later prominent philosopher of the Communist era), published a little popularizing book in 1938 under the title Modern Thought. He produces an overview of contemporary theories of man, history, culture, physical and biological world. He defends the idea of progress and criticizes irrational thinkers who see the era as a period of total declination. In the chapter entitled “Modern Logic” he declares it a dangerous process that the gap between humanities and sciences gets broader and claims that logical thought should bee the new meeting point for them. But modern logic is for Mátrai the logic of Husserl and Pauler, and “logistic” is just a devolution of it. He declares Russell’s formal language as a new appearance of the utopia of universal language, and he writes about Carnap:
At the beginnings, he was content with pursuing logistic investigations where it was really necessary (i.e. concerning the axioms … of mathematics and geometry). … It is now on the border of preposterousness the short-sightedness and self-contradiction by which the followers of Carnap try to realize the unity of science on the way that they force their own science onto everybody else [11, p. 69].
Let us observe that in spite of the different attitudes, these views have substantial common points with the views of Pozsonyi. First, they both refuse the competence of symbolic logic in the humanities and social sciences. Second, neither Pozsonyi nor Mátrai accepts symbolic logic and its metatheory as the logic of the modern era. Third, Mátrai accepts the achievements of symbolic logic in mathematics as well as Pozsonyi does. The main difference is in the evaluation of the importance of these achievements for philosophy, and besides that, Pozsonyi accounts the domain of relevant application of symbolic logic much broader than Mátrai.
After the World War II and a short period of after-war pluralist democracy Communist ideology occupies philosophy in Hungary as well as in other countries of Soviet Bloc. The leading official philosopher of the fifties Béla Fogarasi was a participant of left-liberal intellectual movements during the First World War and published a good translation of Russell’s Problems of Philosophy in 1919. However, after the fall of the short-lived Hungarian Soviet Republic he immigrated into the Soviet Union and returned after the Second World War as a dogmatic Marxist-Leninist. Moreover, he was an eager adherent of “dialectical logic,” i.e. a materialistic reformulation of Hegel’s logic. He criticized in his textbook of logic the logical semantics of Carnap because it
identifies thinking with language, logic with grammar respectively with a branch of grammar, with the syntax [15, p. 80].
About symbolic logic in general:

… the defects of language can’t be eliminated on the rough mechanic way that we substitute language in general by a symbolism. Symbolic logic is nothing but an abbreviation for the expressions of the general language (except for its applications to mathematical thought, where it has its justification). It is a heavy and dangerous mistake to believe that symbolic logic may substitute the language [15, p. 85].
We can recognize in these words the usual arguments of the opponents of modern logic (see e. g. Mátrai, above); the only substantial difference was that Fogarasi’s views have represented an official and obligatory opinion in the early fifties. It involved that modern logic as a branch of mathematics was supported by the state (Kalmár and Péter were celebrated scientists of the era), but it was not accepted at all as philosophical logic. However, from the middle of fifties now the ideological rigor weakened and some people tried to bring at least some tools and ideas of  modern logic in the logic curriculum of philosophy students. We should mention the  name of Sándor Szalai, who was not a logician, not even a philosopher but a sociologist and polyhistor with a fair knowledge in logic. He has been a friend of Kalmár and asked him sometimes for advice to his courses in logic. Kalmár himself propagated modern logic for philosophers in some public lectures from the mid-fifties on. 
In the sixties, the monolithic unity of officially recognized and allowed philosophy became gradually crackled. The implicit pluralization of philosophical research and the open-mindedness of the younger generations of philosophers for ideas of contemporary Western philosophy was mainly due to the activity of the circle of Georg Lukács. Most of the members of this circle were not interested in logic nor in philosophical topics connected with logic, but their educational activity urged the acquaintance of the students with contemporary philosophical literature. We should mention György Márkus, who was not a student of Lukács although belonged to his circle (therefore he had a slightly different philosophical orientation). He drew the attention of his students to contemporary philosophy of science and analytic philosophy and his activity awaked a need for knowledge of modern logic. However, Soviet-type Marxism-Leninism kept strong positions. Fogarasi’s student László Erdei tried to make out his funny dialectical logic as the true logic of Marxism-Leninism and attempts to introduce ideas of modern logic into education as “intrusions of the bourgeois, Neopositivist ideology;” but the politics of the Communist Party was in that times pragmatic enough not to make a crucial ideological question the content of the logic courses at the Eötvös University Budapest. Erdei could make accepted the principle that dialectical logic is superior to formal logic and consequently every course in formal logic at the University must be followed by a course in dialectical logic, but he couldn’t keep courses of formal logic under his ideological control. 
It was an important turning point in the reception of modern logic in Hungarian philosophy when the mathematician Imre Ruzsa (1921 – 2008)
 began to teach philosophy students. Firstly, from 1962, he read courses in mathematics for philosophers but these courses contained mainly mathematical logic and set theory. After that, mathematical studies were cancelled from the curriculum of philosophy students in 1970, he joined into the education of formal logic and came to the Faculty of Humanities. There was a threefold difference between earlier “formal” logicians at Budapest University and Ruzsa. Firstly, he had the requisite mathematical background to follow contemporary research and contribute to it. Secondly, he did not bother with improving and modernizing old teaching materials and curricula but wrote a completely new one built on modern logic (and improved it over the next thirty years). Thirdly, he did not go into discussions about what real dialectical logic was supposed to be. Other people in Hungary, as well as in other Eastern Bloc countries, tried to sell under the name “dialectical logic” some more or less modern methodology of science and were therefore drawn into conflicts with Hegelian dialectical logicians. Ruzsa didn’t interfere with the affairs of dialectical logicians. He responded in sarcastical short articles when mathematical logic was attacked for sneaking antidialectic, metaphysical, neopositivistic etc. ways of thinking into Marxist philosophy, charges brought on by people who had no real knowledge in logic, but he avoided further discussions.  
Ruzsa studied logic with Rózsa Péter and attended seminars of László Kalmár, too, but his interests lead him to topics of philosophical logic where he had no predecessors in Hungary at all.
 His own contribution to logic centered around the idea of semantic value gaps by which he generalized Arthur N. Prior’s idea of truth value gaps. On this basis, he elaborated Kripke-style semantics for various systems of first-order modal logic [26]. Later on, he applied the same idea to Montague-style semantics of intensional logic and constructed a system of intensional logic which was burdened with a weaker ontological commitment than Montague’s intensional logic and due to semantic value gaps proved to be more flexible in modeling features of natural language. He applied his system in formalizing a rather large fragment of Hungarian [30]. 
In his main work, a comprehensive two-volume monograph of logic [29], he made a remarkable contribution to the problem of circularity in the foundations of logic and set theory (i.e. to the problem that logic needs some sort of set-theoretical semantics if we want to take its theorems as truths but set theory needs logic as well). The logical theory constructed there starts with introducing symbols of first-order logic into the language of communication (metalanguage). The extended metalanguage preserves the property presupposed about the language of communication, namely, that every proposition has one and only one truth-value. In order to prove that the axioms of this theory are true, the metalanguage is extended with class abstractions that are constructed from monadic open sentences and it is enough to introduce some minimal class theory which needs no axioms but just definitions. The concepts and assumptions needed for the theory of canonical calculi concern language as the class of expressions, that is, finite strings over a finite but nonempty alphabet. Canonical calculi define inductive classes within the class of all expressions as strings deducible by a given finite set of rules. This very simple machinery suffices for the following: 
-- To represent calculi by strings of the original alphabet;

-- To produce hypercalculi that define the class of all calculi;

-- To introduce Gödel numbering, using as „numbers” the strings formed solely from an arbitrary element of the alphabet; 

-- To prove that there are certain subclasses of the language that can be defined in the metalanguage but are not inductive (although their complements with respect to the set of all expressions are).

This last claim is in fact a Gödel-type theorem now. The following step is the introduction of Markov-algorithms that is natural and easy in this language. Enumerability and decidability by algorithms are defined as usual; enumerable sets of expressions are the same as the inductively definable ones. A set is decidable iff both the set itself and its complement is enumerable. With respect to these facts, the theorem mentioned above has as a simple corollary a Church-type theorem: there are enumerable but undecidable sets of expressions.

Real first-order logic follows only after this theory of canonical calculi and algorithms. We can inductively define the language of first-order logic and the set of provable formulas. Within this first-order logic, the theory of canonical calculi (CC) can be formalized and we can prove via metalanguage argumentation that all the theorems of CC are true. In fact, this is the only statement to which we need to use metalanguage logic and set theory. In other words, metalanguage logic has to be accepted on the basis of background intuitive semantic considerations only as far as it is applied to classes of expressions, that is, strictly finite objects. The only place for infinity is that we need a weak form of the induction principle in our metalanguage argumentation. Metalanguage set theory is basically no more than an inventory of abbreviations; its theorems are in fact truths of metalanguage logic. CC is not decidable and every theory which is an inductive class of theorems containing CC is negation-incomplete. Real set theory is a first-order theory defined inductively, and we can use set theoretical propositions in constructing semantics for first-order logic only if we can prove them within this first-order set theory. This whole construction is Ruzsa’s answer to the question of priority between semantic, set-theoretical and syntactical, deduction-theoretical considerations: we should accept some semantic considerations before we can construct the syntax of our logic, but these considerations are reduced to a minimum that fulfils the Hilbertian requirement of finiteness. In the formal construction, the priority belongs to syntax and deducibility; there is no Platonic heaven of mathematical objects that we know about without knowing an axiomatic theory of them.  Most of the details of Ruzsa’s construction of the foundations of logic are not his own inventions; but the construction as a whole is both well-considered and well-founded on the philosophical side and elegant on the mathematical side (This construction was published later separately in English: [32]).  

Above his logical results, Ruzsa’s main achievement was to build up a school in logic. From the mid-seventies but especially after 1982, when the unwanted marriage with dialectical logic could be broken off and Ruzsa could establish a separate department, a large group of young linguists, philosophers and mathematicians participated in his seminars and published in the yearbook Tertium non datur founded again by him. After 1989, many of them went on to pursue their careers abroad, at outstanding universities. But as a result of Ruzsa’s work, modern logic became and remained an accepted branch of philosophical research in Hungary. His followers try to preserve the traditions created by him; not in the last place the idea that logic should be cultivated in cooperation between philosophers, mathematicians, linguistics and computer scientists.
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� In the published version of the paper, [1], the author proves the theorem known as König inequality and acknowledges the fact that the refutation of the continuum hypothesis doesn’t follow from it.


� See the MacTutor History of Mathematics, 


http://www-groups.dcs.st-and.ac.uk/~history/Biographies/Konig_Julius.html


� John von Neumann, Selected Letters (ed. Miklós Rédei), p. 124.


� Letter to Carnap (7th June 1931), ibid. p. 85.


� Kalmár’s reminiscences to the early years of his career were published  recently as supplements to two volumes of his correspondence: [34], [35].


� First published [13], translated into 13 languages. English translation:  Dover Publications, 1971.


� The story is preserved in the correspondence between Lakatos and Kalmár (published in [35]) and between Kalmár and Bernays (in Kalmár’s legacy, University Library of Szeged, unpublished – the original manuscript of  the proof is to be found there, too).


� This fact is witnessed by a copy of the original edition of Frege’s Grundgesetze der Arithmetik with Pauler’s signature, in the property of the library of the Alfréd Rényi Institute of Mathematics, Budapest


� No documented biographical details could be found. According to unascertained verbal information, he worked as patent agent, has been in emigration during Communism but returned after the turn in 1989, and died in Budapest in a very high age around the millennium.


� Humanities understood as science of the common “spirit” in German tradition – A. M.


� From 1971 associated professor at the Department of Logic of the Eötvös University Budapest, faculty of Humanities, in 1982, he was the founder of the Group (from 1984: Department) of Symbolic Logic and Methodology of Science (today: Department of Logic).


� More about his life and work in my “Imre Ruzsa – a man of consequence”, in: Hungarian Philosophical Review 2010/4 (Proceedings of the conference “Logic, Language, Mathematics – A Philosophical Conference in Memory of Imre Ruzsa”), in preparation.
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