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Alfred Tarski, one of the greatest logicians of all time, is widely thought of as 'the man who defined truth'. His
mathematical work on the concepts of truth and logical consequence are cornerstones of modern logic, influencing
developments in philosophy, linguistics and computer science.

The two Tarskis; 2. Independence and university; Interlude I. The Banach-Tarski paradox, set theory and the
axiom of choice; 3. The Polish attribute; Interlude II. The completeness and decidability of algebra and
geometry; 4. A wider sphere of influence; Interlude III. Truth and definability; 5. Berkeley is so far from
Princeton; 7. Building a school; Interlude IV. The publication campaigns; 8. Three meetings and two
departures; Logic and methodology, center stage; Model theory and the Symposium; Around the world;
Algebras of logic; A decade of honors; This is not how one pictures an eminent Professor of Logic. And yet,
this is how the great logician, Alfred Tarski, emerges from this marvellous biography. When I took up reading
this book I never expected to find so much surprising material in it. It reads like a fascinating history of a huge
fragment of mathematical logic in the twentieth century The book abounds in delightful anecdotes that reveal
the magnetic personality of Tarski An excellent book from which one can learn a lot about the history of
mathematical logic in the twentieth century, the remarkable influence of Tarski on this discipline, and,
especially, about Tarski himself. Life and Logic, by Anita Burdman Feferman and Solomon Feferman, is a
necessary addition to the growing list of contemporary biographies such as those of von Neumann and Cantor.
This book will be enjoyed by logicians, mathematicians, historians and those interested in the life of a
contemporary academic. Life and Logic covers it all. The authors are exceptionally well qualified to tell his
story The book is beautifully written and a pleasure to read on a number of levels. Life and Logic to all
computer scientists, theoreticians or not, passionate about history and history of science or not, as we all need
to better understand our field and its emergence. This book is a joy and an invaluable source of information, a
must read for mathematicians and logicians alike. Anita Burdman Feferman and Solomon Feferman prove the
ideal team for a daunting task. The result is a brilliant success. The Fefermans provide a richly textured
account of the cultural, intellectual, and political worlds in which Tarski lived - first in interwar Poland and
then in Berkeley, where he built his logic empire. This is a wonderful book on many levels. The authors
succeeded in an outstanding way to describe A. Both authors were closely acquainted with Tarski and in a
unique position to write about his life. The acknowledged world center of this revolution was the Mathematics
Department of the University of California at Berkeley. The Berkeley logic school was the creation of a single
individual, a remarkable Polish wartime refugee called Alfred Tarski.
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Alfred Tarski (/ Ëˆ t É‘Ë•r s k i /; January 14, - October 26, ), born Alfred Teitelbaum, was a Polish-American logician and
mathematician of Polish-Jewish descent. [2] [3] Educated in Poland at the University of Warsaw, and a member of the
LwÃ³w-Warsaw school of logic and the Warsaw school of mathematics, he immigrated to the.

Alfred Tarski Alistair MacFarlane thinks through the life of a godfather of logic. Entering a packed room, he
would walk in an undeviating straight line through the crowd like Moses parting the Red Sea. Short in stature
yet grand in presence, he was often described as Napoleonic. He was a magnificent lecturer and public
speaker. Although by no means handsome, he exuded an aura of energy, intensity and sensuality. Like
Picasso, he had supreme confidence in his own talent and ability, and he regarded himself as the very
personification of an intellectual. Women students rapidly learned to handle him with at least as much care as
they devoted to their subject. His friends could find him embarrassing: Truth Truth is the most important
concept in philosophy. Many would say that it is what philosophy is all about. In Problems of Philosophy ,
Bertrand Russell set out three conditions guiding any concept of truth: In Correspondence Theories of truth, a
statement is true if it corresponds to the facts. In Semantic Theories of truth, truth is dependent on the form of
certain statements. Tarski developed the first rigorous semantic theory of truth. Such paradoxes are
unacceptable to a logician. This led Tarski to conclude that the definition and discussion of truth requires the
use of a special language that excludes the possibility of paradoxes of this sort. He therefore introduced the
concept of a suitably devised meta-language, to be used in the discussion of any statement in an object
language such as everyday English. The convention introduced by Tarski is to enclose statements in the object
language within quotation marks and leave the statements in the meta-language without quotes. He therefore
introduced constructions of the form: Constructing an appropriate statement in the meta-language is a job for
experts in logic. The trouble for a non-expert is that simple illustrative examples, in which p without the quote
marks is merely the same as q, and at first sight seem mere tautologies. Tarski himself gave the famous
example: The basic idea can be accurately conveyed by analysing the form of this example. Why is all this
important? Because it shows how a simple common-sense conception of truth can be underpinned by a solid
logical foundation. Both parents came from well-established, moderately wealthy, Jewish families. At that
time, Warsaw had the second-largest Jewish community in the world. Born Alfred Tajtelbaum to parents keen
to assimilate a Polish identity, the surname was soon changed to Teitelbaum. In , he and his brother Waclaw
then changed it to Tarski when they converted to Roman Catholicism. Shortly after arriving in the United
States, Tarski was interrupted whilst giving a seminar by someone saying that all this work had already been
done by Teitelbaum. Enraged by the suggestion of plagiarism, Tarski shouted: He was soon persuaded to
switch to mathematics, began to flourish, and became the youngest person to obtain a doctorate from a Polish
university. However, a suitable job proved hard to find. He managed to survive in a variety of poorly paid high
school teaching positions and by writing elementary textbooks. In he married Maria Witowska, a fellow
school teacher from Minsk. They had two children, a son Jan who became a physicist, and a younger daughter
Ina, who married the mathematician Andrzej Ehrenfreucht. Although unable to find a full-time university post,
Tarski obtained a part-time appointment, and so was able to diligently pursue research on logic. Once he
began to formulate his approach to truth, his ideas were enthusiastically welcomed and taken up by the Vienna
Circle of philosophers, who saw them as underpinning their Logical Positivism. A Unity of Science movement
spun off from the Circle, and Tarski became an enthusiastic member. He was accordingly invited to attend its
World Congress, due to be held in Harvard in September America Although he later excelled in the academic
variety, Tarski had taken no interest in international politics. As a result he was totally unaware of the danger
to which he was exposing his family by setting off for America only weeks before Germany would invade
Poland. It was the last ship to leave Warsaw for this destination, and was torpedoed and sunk on its return
voyage. All Tarski had with him was a small suitcase, enough money for a few weeks stay, his ticket and
passport, and some summer clothing. When he arrived on 22nd August, he was, like his fellow passengers,
unaware of impending disaster. On arrival they were aghast to hear rumours of a German-Soviet
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Non-Aggression Pact, and to realise its implications for Poland. Tarski was plunged into acute anxiety. He
decided not to return to Poland, to seek diplomatic help in extricating his family, and to look for a job. He was
in a desperate position â€” the more so because he had no friends among the Polish-Jewish diaspora, many of
whom bitterly resented the way in which he had publicly renounced his religion. Nevertheless he managed to
find crucial support, particularly from his fellow passenger the mathematician Stanislaw Ulam and the
Harvard philosopher Willard van Orman Quine. His first urgent problem was to get a new visa. This required
him to leave the country, apply for a residence visa, and then seek to re-enter. The help of American logicians
and philosophers proved invaluable. It was arranged for Tarski to go to Cuba, get an appropriate visa, and
return to Harvard, where a temporary fellowship was created. Getting a permanent job proved much more
difficult. No major university would offer him a position. For the next two years he survived on a series of
short-term appointments and a Guggenheim fellowship. He worked desperately hard, while continuing to
develop his research and seeking diplomatic help to locate and aid his family. Through the Swedish Embassy,
he eventually learnt that they were still alive, but it proved impossible to get them out of Poland. His wife and
children had managed to survive by moving in with her sister. Sending Jan to a Catholic school and Ina to a
Catholic orphanage, they remained there until the Warsaw uprising of They then fled to Crackow to live with
friends, returning to Warsaw at the end of the war. Griffith Evans, the chairman of the mathematics
department at Berkeley, had had his eye on Tarski for some time. But in addition to being short of money,
Evans had to contend with Jerzy Neyman, head of the statistics department, who bitterly opposed any
approach to Tarski. A sudden crisis in these difficult negotiations was precipitated by the Princeton Draft
Board, which served Tarski with call-up papers. After a flurry of bureaucratic and academic activity, Tarski
accepted an offer from Berkeley and was granted exemption. He remained there until his retirement. As soon
as the war in Europe finished, Tarski went to Washington to seek news of his family. With much help from the
Swedish Embassy they were located, and were granted an entrance visa. Travelling to Stockholm, the family
then sailed on a small freighter to America, arriving in Berkeley in January to be met by a large group of
photographers and reporters. The Tarskis stayed with the Evans family until a new home was found. But the
terrible strains of war and distance eventually took their toll. After a few years the parents separated, and the
children became estranged from their father. Last Days On 29 January Tarski was awarded the Berkeley
Citation, the highest award that it can confer, for extraordinary contributions to logic and to the university. In
his acceptance speech he warned students of the need to guard against the dangerous influence of
Wittgenstein, but did not specify whether he meant the early or late variety [see elsewhere in this issue for
Wittgenstein]. As he approached his eighties, Tarski became increasingly frail, suffering from heart problems
and emphysema. He died in Berkeley on 26th October In May , to mark the centenary of his birth, a special
conference was held in Warsaw to celebrate his life and work, and a statue was unveiled in the university
library overlooking the River Vistula. Truth is a correspondence between a belief and the way the world is,
and true sentences mean what they say. He has recently published a collection of Brief Lives , available online
and from bookshops.
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Alfred did so even though he was an avowed atheist. Because these positions were poorly paid, Tarski also
taught mathematics at a Warsaw secondary school; [12] before World War II, it was not uncommon for
European intellectuals of research caliber to teach high school. Hence between and his departure for the
United States in , Tarski not only wrote several textbooks and many papers, a number of them
ground-breaking, but also did so while supporting himself primarily by teaching high-school mathematics. She
had worked as a courier for the army in the Polishâ€”Soviet War. They had two children; a son Jan who
became a physicist, and a daughter Ina who married the mathematician Andrzej Ehrenfeucht. From Vienna he
traveled to Paris to present his ideas on truth at the first meeting of the Unity of Science movement, an
outgrowth of the Vienna Circle. Oblivious to the Nazi threat, he left his wife and children in Warsaw. He did
not see them again until During the war, nearly all his Jewish extended family were murdered at the hands of
the German occupying authorities. Once in the United States, Tarski held a number of temporary teaching and
research positions: In , Tarski joined the Mathematics Department at the University of California, Berkeley ,
where he spent the rest of his career. Tarski became an American citizen in His seminars at Berkeley quickly
became famous in the world of mathematical logic. His students, many of whom became distinguished
mathematicians, noted the awesome energy with which he would coax and cajole their best work out of them,
always demanding the highest standards of clarity and precision. He preferred his research to be collaborative
â€” sometimes working all night with a colleague â€” and was very fastidious about priority. Some students
were frightened away, but a circle of disciples remained, many of whom became world-renowned leaders in
the field. His collected papers run to about 2, pages, most of them on mathematics, not logic. In , he and
Stefan Banach proved that, if one accepts the Axiom of Choice , a ball can be cut into a finite number of
pieces, and then reassembled into a ball of larger size, or alternatively it can be reassembled into two balls
whose sizes each equal that of the original one. This result is now called the Banachâ€”Tarski paradox. In A
decision method for elementary algebra and geometry, Tarski showed, by the method of quantifier elimination
, that the first-order theory of the real numbers under addition and multiplication is decidable. While this result
appeared only in , it dates back to and was mentioned in Tarski This is a very curious result, because Alonzo
Church proved in that Peano arithmetic the theory of natural numbers is not decidable. In his Undecidable
theories, Tarski et al. The theory of Abelian groups is decidable, but that of non-Abelian groups is not. In the s
and 30s, Tarski often taught high school geometry. In , he proved this theory decidable because it can be
mapped into another theory he had already proved decidable, namely his first-order theory of the real
numbers. In he showed that much of Euclidean solid geometry could be recast as a first-order theory whose
individuals are spheres a primitive notion , a single primitive binary relation "is contained in", and two axioms
that, among other things, imply that containment partially orders the spheres. Near the end of his life, Tarski
wrote a very long letter, published as Tarski and Givant , summarizing his work on geometry. Cardinal
Algebras studied algebras whose models include the arithmetic of cardinal numbers. Ordinal Algebras sets out
an algebra for the additive theory of order types. Cardinal, but not ordinal, addition commutes. In , Tarski
published an important paper on binary relations , which began the work on relation algebra and its
metamathematics that occupied Tarski and his students for much of the balance of his life. While that
exploration and the closely related work of Roger Lyndon uncovered some important limitations of relation
algebra, Tarski also showed Tarski and Givant that relation algebra can express most axiomatic set theory and
Peano arithmetic. For an introduction to relation algebra , see Maddux In the late s, Tarski and his students
devised cylindric algebras , which are to first-order logic what the two-element Boolean algebra is to classical
sentential logic. This work culminated in the two monographs by Tarski, Henkin, and Monk , Tarski
produced axioms for logical consequence, and worked on deductive systems , the algebra of logic, and the
theory of definability. Not only can its concepts and results be mathematized, but they actually can be
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integrated into mathematics. Tarski destroyed the borderline between metamathematics and mathematics. He
objected to restricting the role of metamathematics to the foundations of mathematics. In , he published a
paper presenting clearly his views on the nature and purpose of the deductive method, and the role of logic in
scientific studies. His high school and undergraduate teaching on logic and axiomatics culminated in a classic
short text, published first in Polish, then in German translation, and finally in a English translation as
Introduction to Logic and to the Methodology of Deductive Sciences. Truth in formalized languages[ edit ]
Main article: The German translation was titled "Der Wahrheitsbegriff in den formalisierten Sprachen", "The
concept of truth in formalized languages", sometimes shortened to "Wahrheitsbegriff". An English translation
appeared in the first edition of the volume Logic, Semantics, Metamathematics. This collection of papers from
to is an event in 20th-century analytic philosophy , a contribution to symbolic logic , semantics , and the
philosophy of language. For a brief discussion of its content, see Convention T and also T-schema. That
condition requires that the truth theory have the following as theorems for all sentences p of the language for
which truth is being defined: Logical consequence[ edit ] In , Tarski published Polish and German versions of
a lecture he had given the preceding year at the International Congress of Scientific Philosophy in Paris. A
new English translation of this paper, Tarski , highlights the many differences between the German and Polish
versions of the paper, and corrects a number of mistranslations in Tarski This publication set out the modern
model-theoretic definition of semantic logical consequence, or at least the basis for it. This question is a matter
of some debate in the current philosophical literature. This is the published version of a talk that he gave
originally in in London and later in in Buffalo ; it was edited without his direct involvement by John Corcoran.
It became the most cited paper in the journal History and Philosophy of Logic. The suggested criteria were
derived from the Erlangen programme of the German 19th century Mathematician, Felix Klein. Mautner, in ,
and possibly an article by the Portuguese mathematician Sebastiao e Silva, anticipated Tarski in applying the
Erlangen Program to logic. That program classified the various types of geometry Euclidean geometry , affine
geometry , topology , etc. A one-to-one transformation is a functional map of the space onto itself so that
every point of the space is associated with or mapped to one other point of the space. So, "rotate 30 degrees"
and "magnify by a factor of 2" are intuitive descriptions of simple uniform one-one transformations.
Continuous transformations give rise to the objects of topology, similarity transformations to those of
Euclidean geometry, and so on. As the range of permissible transformations becomes broader, the range of
objects one is able to distinguish as preserved by the application of the transformations becomes narrower.
Similarity transformations are fairly narrow they preserve the relative distance between points and thus allow
us to distinguish relatively many things e. Continuous transformations which can intuitively be thought of as
transformations which allow non-uniform stretching, compression, bending, and twisting, but no ripping or
glueing allow us to distinguish a polygon from an annulus ring with a hole in the centre , but do not allow us
to distinguish two polygons from each other. By domain is meant the universe of discourse of a model for the
semantic theory of a logic. If one identifies the truth value True with the domain set and the truth-value False
with the empty set, then the following operations are counted as logical under the proposal: All truth-functions
are admitted by the proposal. This includes, but is not limited to, all n-ary truth-functions for finite n. It also
admits of truth-functions with any infinite number of places. No individuals, provided the domain has at least
two members. Tarski explicitly discusses only monadic quantifiers and points out that all such numerical
quantifiers are admitted under his proposal. These include the standard universal and existential quantifiers as
well as numerical quantifiers such as "Exactly four", "Finitely many", "Uncountably many", and "Between
four and 9 million", for example. While Tarski does not enter into the issue, it is also clear that polyadic
quantifiers are admitted under the proposal. Relations such as inclusion , intersection and union applied to
subsets of the domain are logical in the present sense. Tarski ended his lecture with a discussion of whether
the set membership relation counted as logical in his sense. Given the reduction of most of mathematics to set
theory, this was, in effect, the question of whether most or all of mathematics is a part of logic. He pointed out
that set membership is logical if set theory is developed along the lines of type theory , but is extralogical if set
theory is set out axiomatically, as in the canonical Zermeloâ€”Fraenkel set theory. Logical notions of higher
order: While Tarski confined his discussion to operations of first-order logic, there is nothing about his
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proposal that necessarily restricts it to first-order logic. Tarski likely restricted his attention to first-order
notions as the talk was given to a non-technical audience. So, higher-order quantifiers and predicates are
admitted as well. The present proposal is also employed in Tarski and Givant Feferman raises problems for
the proposal and suggests a cure: In particular, it ends up counting as logical only those operators of standard
first-order logic without identity. Works[ edit ] Anthologies and collections The Collected Papers of Alfred
Tarski, 4 vols. Journal of Symbolic Logic. Papers from to by Alfred Tarski, Corcoran, J. Original publications
of Tarski Une contribution a la theorie de la mesure. Fund Math 15 , A decision method for elementary
algebra and geometry. Review with Steven Givant. History and Philosophy of Logic
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Alfred Tarski () is widely regarded as one of the three giants of modern mathematical logic (Frege and GÃ¶del being the
other two). Of the three, Tarski was the least forthcoming about the details of his philosophy--even though his influence
on the philosophical community was immense.

Warsaw, Poland, 14 January ; d. Berkeley, California, 27 October mathematical logic, set theory, algebra.
Trained as both a mathematician and a philosopher, Tarski discovered interconnections between such diverse
areas of mathematics as logic, algebra, set theory, and measure theory. He brought clarity and precision to the
semantics of mathematical logic, and in so doing he legitimized semantic concepts, such as truth and
definability, that had been stigmatized by the logical paradoxes. Tarski was extroverted, quick-witted,
strong-willed, energetic, and sharp-tongued. He preferred his research to be collaborativeâ€”sometimes
working all night with a colleagueâ€”and was very fastidious about priority. An inspiring teacher, at Berkeley
he supervised the doctoral dissertations of many of the leading mathematical logicians of the next generation.
Although he did much research in algebra, he remained a logician first and an algebraist second. Collectively,
his work can be regarded as an immensely fruitful interplay among algebra, set theory, and logic. Tarski was
the son of Ignacy Tajtelbaum, a successful shopkeeper, and his wife, Rose Prussak Tajtelbaum. Around he
changed his name from Tajtelbaum to Tarskiâ€”to protect his as yet unborn children from anti-Semitism. He
was educated in Warsaw, where he submitted his doctoral dissertation, supervised by Stanislaw Lesniewski, in
The University of Warsaw granted Tarski a Ph. In , and again in , he served briefly in the Polish army. Then
he became a Privatdozent and an adjunct professor of mathematics and logic at the University of Warsaw. On
23 June he married Maria Witkowski; they had a son and a daughter. Shortly before the war, Tarski was a
candidate for the chair of philosophy at the University of Lvov, but that position went to Leon Chwistek.
Politically, he was a socialist. In Tarski traveled to the United States for a lecture tour. When World War II
broke out, he remained there, and was naturalized as an American citizen six years later. With the influx of
refugees from Europe, academic positions were scarce. Nevertheless, from to Tarski was a research associate
in mathematics at Harvard, and in also served as visiting professor at the City College of New York. During
the year â€” he was a member of the Institute for Advanced Study at Princeton. Tarski did not obtain a
permanent position until , when the University of California at Berkeley hired him as a lecturer. There he
remained for the rest of his career, becoming an associate professor in and full professor a year later. The
breadth of his interests is illustrated by his establishment at Berkeley in of the Group in Logic and the
Methodology of Science, bringing together mathematicians and philosophers to study foundational questions.
Although Tar ski was made emeritus professor in , he continued to teach for five years and to supervise
doctoral students and do research until his death. In he received the Berkeley Citation, the highest award that
university gives to its faculty. In addition to his European connections, he had close ties to Latin America. He
was visiting professor at the National University of Mexico in , and at the Catholic University of Chile in the
year â€” Despite his early difficulties in securing a regular position, Tarski received numerous honors. In he
was made a Rockefeller fellow, and a Guggenheim fellow in the year â€” and again in the year â€” From to he
served as research professor at the Miller Institute for Basic Research in Science. In he was awarded the
Jurzykowski Foundation Prize. The journal Algebra Universalis made Tarski honorary editor for his work in
universal algebra. He was awarded honorary doctorates by the Catholic University of Chile in and by the
University of Marseilles in For many years Tarski was actively involved with mathematical and scientific
organizations. From to he served as vice president of the Polish Logic Society. In he became a council
member of the American Mathematical Society. Tarski served as president of the International Union for the
History and Philosophy of Science â€” and was chairman of the U. National Committee on History and
Philosophy of Science â€” In he was elected to the National Academy of Sciences. In addition, he was a
fellow of the American Academy of Arts and Sciences , a foreign member of the Royal Netherlands Academy
of Sciences and Letters, and a corresponding fellow of the British Academy. All four traditions repeatedly
influenced his work. His dissertation examined the definability of prepositional connectives in the theory of
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types, but his interests were already quite broad. During his career he wrote several hundred articles, as well as
monographs, in French, Polish, German, and English. The extreme richness of his work makes it necessary to
treat it thematically rather than chronologically. In Tarski began publishing in set theory and continued to do
so until his death. His first substantial paper , on finite sets, completed several decades of research on this
topic by Georg Cantor , Richard Dedekind, Ernst Zermelo, and others. His work often combined foundational
concerns with mathematical results, as in the Banach-Tarski paradox a sphere can be decomposed into a finite
number of pieces and reassembled into a sphere of any larger size. By he became convinced that cardinal
arithmetic divided naturally into those propositions equivalent to this axiom and those independent of it. The
latter propositions, he believed, formed part of a new theory of the equivalence of sets with respect to a given
class of one: In Tarski established that the axiom of choice is implied by the generalized continuum hypothesis
that is, for every infinite set A, there is no cardinal between A and its power set. His concern with propositions
equivalent to the axiom of choice was lifelong, as was his interest in cardinal arithmetic dispensing with that
axiom. They observed that every strongly compact cardinal is measurable and that every measurable cardinal
is weakly compact. Proofs were not published until , a year after Tarski also established, by using the work of
his student William Hanf on infinitary logic, that a measurable cardinal is very large among inaccessible
cardinals, thus settling a thirty-year-old problem. From to Tarski conducted a seminar on metamathematics at
Warsaw University. There he investigated, in particular, the structure of complete theories in geometry and
group theory. He also exploited the technique of quantifier elimination on the theory of discrete order and the
theory of real closed fields, thereby establishing the decidability of these theories. The latter work, which
yielded the decidability of first-order Euclidean geometry, was not published until And his discovery, with his
former student Andrzej Mostowski, that the first-order theory of well-orderings is decidable was published in
He then specialized the notion of consequence to treat specific logics, such as classical propositional logic.
Here he was particularly concerned with determining the number of complete extensions of a given
mathematical theory. This research was connected with his desire to find purely mathematical and especially
algebraic equivalents of metamathematical notions. In he formulated the w-rule an infinitary version of the
principle of mathematical induction , which, by , he considered to be problematical. He showed in that even in
the presence of this rule there are undecidable statements. Around Tarski investigated first-order logic
extended by infinitely long formulas. In the incompactness of many such languages led to very important
results in set theory. This work had a very pronounced influence on philosophers concerned with mathematics,
science, and linguistics. In he investigated complete and atomic Boolean algebras, notions closely related to
logic. He wrote several joint papers on closure algebras with J. In he axiomatized the theory of binary relations
and posed the problem of representability: Although in Roger Lyndon found the answer to be no, Tarski
proved in that the class of all representable relation algebras is a variety. The following year he determined all
complete varieties of rings and of relation algebras. Closely related to this work on varieties was his paper on
equational logic. During the period â€” he and his student Fred Thompson formulated the notion of cylindrical
algebra as an algebraic analogue of first-order logic. That is, the class of cylindrical algebras was to bear the
same relation to first-order logic with identity that the class of Boolean algebras bears to propositional logic.
Their results were published in in the monograph Undecidable Theories, in which Tarski established the
undecidability of the first-order theory of groups, of lattices, of abstract projective geometries, and with
Mostowski of rings. In his research after World War II , Tarski no longer used the theory of types as his basic
logical system; instead, he used first-order logic. At most, he considered certain extensions of first-order logic,
such as weak second-order logic and infinitary logics. He influenced the many mathematicians with whom he
did joint work, and he molded the perspectives of many doctoral students who became leading mathematical
logicians. But it was during his years at Berkeley that Tarski exerted his greatest influence. A list of his Ph.
Proceedings of Symposia in Pure Mathematics, 25 , honoring his seventieth birthday and in Hodges see below.
Moore Pick a style below, and copy the text for your bibliography.
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Alfred Tarski, one of the greatest logicians of all time, is widely thought of as "the man who defined truth." His
mathematical work on the concepts of truth and logical consequence are cornerstones of modern logic, influencing
developments in philosophy, linguistics and computer science.
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Maria Witkowska, versity of California, Berkeley which re- Before I p r o c e e d further, let me clar- with w h
o m he had two children. Their m a i n e d his h o m e institution until his re- ify my admittedly very feeble
connec- marriage survived a six-year separation tirement in Retirement did not tion with both Tarski a n d the
second during the war the b o o k includes a re- prevent him from r e n m i n i n g scientifi- author of the book.
This m a y explain markable reproduction of a short note cally active, including s u p e r v i s i o n of my
position of an interested yet impar- about the family r e u n i o n from the Oak- several PhD students, till his
death in tial bystander. His fame steadily grew. In , sis in Mathematical Logic in Warsaw as several crises
caused by his n u m e r o u s he was elected a m e m b e r of the Na- the last PhD student of Andrzej love
affairs with other w o m e n. As a Phi tional Academy of Sciences, a n d other Mostowski, w h o in turn was
the first student in Warsaw, i heard that W a n d a high h o n o u r s followed. PhD s t u d e n t of Alfred
Tarski. He was a famously brilliant which b r o u g h t to Warsaw several lu- I k n o w that this was just the tip
of a n teacher and fast thinker, as well as an minaries in Mathematical Logic. He prob- no secret. Indeed, they
go to great supervisor. Phi finish their Phi theses. I n e v e r met him afterwards fell u n d e r his apparently
irresistible cipient of the Turing Award in c o m p u t e r a n d n e v e r met his wife, the first author. It is a
tascinating with him. Eventually she m o v e d tation grew Tarski even suggested that built in Berkeley, ahnost
single-hand- out of their h o u s e to a n o t h e r place in he, Tarski, w o u l d call Scott his student. In contrast
to GOdel a n d Turing. The authors discuss a striking stay awake. He was also a heavy, smoker be exact. O n e
can honestly say that the Tarski was to meet his son Jan d u r i n g ish parties at which alcohol notably his
strength of mathematical logic in the a brief visit to P o l a n d in The meet- h o m e m a d e variant of
slivovitz w o u l d United States is, to a very" large extent, ing was spoiled by the u n e x p e c t e d ap- flowfreely a n d b qos, a Polish c a b b a g e - due to his efforts. Adam be- posed to his dictatorial behaviour. In this
came a brilliant historian of Russia a n d C h e n - C h u n g Chang, w h o suffered from way he h o p e d to c i
r c u m v e n t the diffi- communism, while Stanistaw b e c a m e asthma, recalls in the pages of this b o o k
cuhies facing scientists of Jewish origin o n e of the most famous A m e r i c a n math- what his work as a PhD
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s t u d e n t of in the n e w l y reestablished Poland. T h e y would Tarski was quickly recognized as a in the
Manhattan Project. Because of the start working a b o u t 9 p. At the age of 23 he outbreak of the Second
World War o n till 4: Soon alter that he and Ba- m a i n e d in the United States. Number 2 79 like a coffee;
following his positive re- Krzysztof R. Or it could b e timt there tire some Tarski left a huge scientific legacy
e-mail: After his death the. We can put the question Symbolic Logic published, in and this way: It is generally
agreed that his most f u n d a m e n t a l contril utions: Since plenty possess; "Platonisin" addresses the pact o n
c o m p u t e r science, especially his of mathematical progress continues to question of w h e t h e r
mathematical ob- research o n clecision procedures and his be made without taking a stance o n ei- jects exist
objectively or are h u m a n con- a p p r o a c h to semantics. Interested read- ther of these questions,
nmthematicians structs. In this sharp-toned, sprawling groups and Hilbert spaces, turn out to matics, a n d
generalizations of first-order book, I avid Corfield a c k n o w l e d g e s the be important. Also, the r e n o w n
e d Tarskfs losophy of mathematics to current phy of mathematics toward what is im- fixed-point theorem
actually its w e a k e r mathematical practice, and proposes re- portant for mathematics. Most contemporary
analogies in mathematics, cases where Collel, Whinston, and G r e e n where philosophical writing on
mathematics two apparently distinct d o m a i n s seem Tarski is misspelled as Tarsky and focuses on
elementary arithmetic or to be related. His chief example, which Mathematical Economics of M. Carter logic,
but that is not a representative I will survey in a m o m e n t , is the anal- w h e r e he is misspelled as Tarksi. I
f philosophers of nlathematics will be s. Their work e n g e n d e r e d an alge- was impressed to find that all
Polish w e l c o m e d by readers w h o s e love of braic a p p r o a c h to the theo W of alge- words, except
two, were spelled cor- mathematics extends broadly. But is this braic curves that, as d e v e l o p e d in the
rectly, including those that c o n t a i n n o n - w i d e n i n g important merely b e c a u s e it twentieth centu W
by Chevalley and ASCII characters. The b o o k e v e n con- may be more attractive to lovers of then
Grothendieck, w o u l d rival Rie- tains a Polish P r o n u n c i a t i o n Guide. CorfieM from which o n e can
learn a lot a b o u t matics that c a n n o t be a n s w e r e d well motivates this discussion by quoting the
history of mathematical logic in the without the widening? For instance, we can ask why that analogies might
indicate a "deeper especially, a b o u t Tarski himself. Manuscript available c o n c e p t s is just a fiKt, like w
e a r i n g blue a relatively ck se personal relationship, from http:
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6: Alfred Tarski | www.enganchecubano.com
Alfred Tarski: Life and Logic Alfred Tarski, one of the greatest logicians of all time, is widely thought of as 'the man who
defined truth'. His mathematical work on the concepts of truth and logical consequence are cornerstones of modern
logic, influencing developments in philosophy, linguistics and computer science.

Hardcover Verified Purchase To be honest, I started reading this book with some suspicion. In the first place, I
was neither a fan of Tarski nor of S. My feeling towards S. Feferman was similarly ambivalent. The Tarski
book goes far beyond my expectation. The reading has made Tarski an immensely more interesting figure to
me - almost as interesting and intriguing as the enigmatic Godel. This aftermath is something which I could
never have anticipated in my wildest dreams beforehand. Needless to say, the book is not perfect and leaves
much that is desired unaccounted. It is arguable that similar tension should also occur in Model Theory where
Tarski reigned. But there is no discussion on this issue. It will also be interesting to know how Tarski reacted
towards the epoch-making invention of forcing by P. Cohen in , when the former was still an active researcher.
The Fefermans say almost nothing on this either, although S. Feferman himself was one of the earliest
developers of forcing immediately after Cohen. Godel almost had a proof of the independence of the axiom of
choice in the s, but he abandoned the project partly because he did not want to encourage other logicians to
plunge into a pursuit of independence proofs instead of trying to discover and develop new, further TRUE
axioms of mathematics. Presumably the nominalist by lips? Tarski will perceive the issue very differently
from the Platonist Godel. Yet the book gives us little clues about such and various other issues. Paradoxically,
it is precisely from the frankly personalized and unsystematic viewpoints of the Fefermans and other intimates
of Tarski that we find much that is valuable. Moreover, unlike the Godel case, the authors did not forget to let
the protagonist to present himself. And in spite of its moderate length and lack of comprehensiveness the book
does manage to weave abundant insights into their captivating story of this intriguing man who is, given all his
unconventional acts and deeds notwithstanding, first and foremost "powered by his ideas" as Peter Hoffman
puts it with an extraordinary self-confidence throughout his life. It is amidst this web of insights that we are
granted some of those very rare glimpses into the mind of a genius that so few biographers have been able to
reveal.
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7: Alfred Tarski (Stanford Encyclopedia of Philosophy)
Alfred Tarski: Life and Logic / Edition 1 Alfred Tarski, one of the greatest logicians of all time, is widely thought of as 'the
man who defined truth'. His mathematical work on the concepts of truth and logical consequence are cornerstones of
modern logic, influencing developments in philosophy, linguistics and computer science.

Biographical sketch Tarski was born on January 14, in Warsaw, then a part of the Russian Empire. His family
name at birth was Tajtelbaum, changed to Tarski in From then until he taught mathematics at a high school
and held minor teaching positions at the University of Warsaw. In this period he published prolifically on
logic and set theory, building a strong international reputation for himself. Yet he failed in his attempt to
obtain a professorship at the University of Lvov now Lviv in In he married Maria Witkowska, with whom he
soon had two children, Ina and Jan. He spent the war years separated from his family, forced to remain in
Poland. In this period he held several temporary university positions, at Harvard University, the City College
of New York, the Institute for Advanced Study at Princeton, and the University of California at Berkeley,
where he was eventually given tenure in and a professorship in mathematics in Maria, Ina and Jan were able
to join him in Berkeley in In Berkeley Tarski built a prominent school of research in logic and the foundations
of mathematics and science, centered around the prestigious graduate program in logic and methodology of
science, which he was also instrumental in creating. Tarski remained affiliated to Berkeley until his death, on
October 27, Vaught informs us that Tarski found certain difficulties when trying to give a mathematically
satisfactory form to the results presented in the seminar, and that this led him to look for a precise theory of
the semantical notions cf. Such a theory did not exist at the time. Because of this, the existing results in which
these notions appeared could not be reconstructed in the accepted foundational systems. And there was no
rigorous axiomatic theory of the semantical notions in which these were taken as primitive, either. In spite of
this, the results about semantical notions were important and even moderately abundant by All these results
use the notion of truth in a structure, or functionally equivalent notions. And Tarski says that it is evident that
all these results only receive a clear content and can only then be exactly proved, if a concrete and precisely
formulated definition of [true] sentence is accepted as a basis for the investigation Tarski b, p. With
appropriate definitions of those notions, the theorems about them would be susceptible of being reformulated
making use of the defined notions, and the uneasiness described by Tarski in the text just quoted would be
alleviated. The alternative of taking the semantical notions as primitive is also considered by Tarski in several
places, but he clearly prefers to avoid it if possible. The reason is that in the axiomatic alternative there is no
negligible risk that there remain ways of generating the semantical antinomies for the semantical primitives of
the system cf. With the definitional procedure, however, the consistency of the definition would depend
exclusively on the consistency of the theory in which it is formulated, and this will be a theory we have
reasons to think is consistent. The definition depends on others that are a bit cumbersome; today we would
define a similar notion in a simpler way with the help of the definition of truth that Tarski himself would
publish two years later. But the essence of the Tarskian definition of truth is already here. In the paper we find
also, as was to be expected, the Tarskian concern with matters of precision and foundational rigor, and a
revealing statement about the attitude of mathematicians toward the notion of definability, that could be
extended to other semantical notions: The distrust of mathematicians towards the notion in question is
reinforced by the current opinion that this notion is outside the proper limits of mathematics altogether. The
problems of making its meaning more precise, of removing the confusions and misunderstandings connected
with it, and of establishing its fundamental properties belong to another branch of scienceâ€”metamathematics
Tarski d, p. When one succeeds in applying this method to a particular formal language, the end result will be
the construction of a predicate in a metalanguage for that language whose essential properties will be that it
will be constructed out of non-suspicious mathematical vocabulary and that it will be intuitively satisfied
precisely by the intuitively true sentences of the object language. At the same time, Tarski shows how, in
terms of the defined notion of truth, one can give intuitively adequate definitions of the semantical notions of
definability and denotation, and he indicates how it is possible to define the notion of truth in a structure in a
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way analogous to the one used to define truth. Languages, both object languages and metalanguages, are in the
monograph not just interpreted grammars; a language also includes a deductive system. A Tarskian
metalanguage always includes its object language as a part, both its grammar perhaps under some translation
and its deductive system. And besides, it will always contain a few more things if these things are not already
in the object language. Such a general formulation would not be too illuminating. Instead he helpfully chooses
to illustrate his method as it would work for a few languages. Atomic formulae are of the form Ixkxl. Complex
formulae are obtained by negation, disjunction and universal quantification. The range of the variables is the
class of all subclasses of individuals of the universe. I stands for the relation of inclusion among these
subclasses. The other signs mean what you would expect. Besides all this, Tarski gives a deductive system for
LCC, as required of every language. Convention T is here spelled out for the case of LCC: But why should
one think that a predicate verifying convention T should be, besides, coextensional with the intuitive predicate
of truth for LCC? The reason can be given by an intuitive argument relating both predicates, such as the
following cf. Tarski defines truth in terms of the notion of the satisfaction of a formula of LCC by an infinite
sequence of assignments of appropriate objects: He gives first a recursive definition and immediately indicates
how to transform it into a normal or explicit definition. The recursive definition is this: The normal definition
is this: Tarski then defines the truth predicate as follows: For all x, Tr x if and only if x is a sentence of LCC
and every infinite sequence of subclasses satisfies x cf. Given the way the definition has been constructed, it is
intuitively clear that the metalanguage will prove all biconditionals of the convention T for LCC. Tarski does
not prove this cumbersome fact in a metametalanguage, and he helpfully contents himself with showing how a
few of the biconditionals would be established in the metalanguage. The usual reasonings leading to the
semantical antinomies cannot be reproduced for the Tarskian defined semantical concepts. In particular, the
antinomy of the liar cannot be reproduced using the defined predicate Tr. Now consider the sentence: From a
and b follows the contradiction c is a true sentence if and only if c is not a true sentence. The reason why this
cannot be reproduced for Tr is that this predicate is always a predicate of a language the metalanguage
different from the language of the sentences to which it applies the object language. It is not possible to form a
sentence of the language for which one defines Tr that says of itself that it is not Tr, since Tr is not a predicate
of that language. On the other hand, it is certainly possible in some cases to form a sentence S of the
metalanguage that says of itself that it is not Tr, but since S is a sentence of the metalanguage it is simply true
and presumably not paradoxical, since there is no reason why a biconditional like b should hold for it;
biconditionals of this kind hold only for sentences of the language for which Tr has been defined, not for
sentences of the metalanguage. The idea of order is familiar. Variables for individuals non-existent in LCC are
of order 1. Variables for classes of individuals all the variables of LCC are of order 2. Variables for classes of
classes of individuals are of order 3, and so on. The order of a language of this series is the greatest positive
integer n with variables of order n. Thus, although LCC looks grammatically just like a first-order language,
semantically it can be seen as a fragment of what under present conventions would be called a second-order
language. But there are also languages of infinite order. In these the order of the available variables is not
bounded above. Here again is a quick description in more current notation: The superindex must be positive.
Complex formulae are obtained by negation, disjunction and universal quantification with respect to the
variables of all orders. A variable of the form Xn1 takes as values individuals, a variable of the form Xn2
takes as values classes of individuals, a variable of the form Xn3 takes as values classes of classes of
individuals, etc. Suffice it to say that it is a version of a typical simple theory of finite types, with axioms and
rules for the connectives and quantifiers, axioms of comprehension and extensionality for all orders, and an
axiom of infinity. Tarski observes that LGTC suffices, with the help of some tricks, to develop all the
mathematics that can be developed in the simple theory of finite types, even though it has formally fewer
types of variables. In the original Polish version of his monograph Tarski says that his method for constructing
truth predicates cannot be applied to the construction of a truth predicate for LGTC. The problem is that in
Tarski adopts as the mathematical apparatus of his metalanguages the simple theory of finite types, or
equivalently, LGTC. In this language, supplemented and even unsupplemented by a theory of syntax for LCC,
Tarski has everything he needs to give his definition of satisfaction for LCC. In particular, the relation of
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satisfaction for LCC is a relation that can be found in the hierarchy of finite types. Full set theory is not
needed. And the form in which Tarski defines it quantifies only over sequences of classes and over relations
among sequences of classes and formulae as we may check above , and these are objects quantifiable over in
finite type theory. But the construction of a Tarskian truth predicate for LGTC could not be carried out in
finite type theory. The relation of satisfaction for LGTC is intuitively a relation among formulae and
sequences of: And this relation is not a relation in the hierarchy of finite types. Much less can one quantify in
finite type theory over the objects necessary to apply the Tarskian method. One cannot quantify over
sequences of: It is this situation that leads Tarski to wonder whether our failure is accidental and in some way
connected with defects in the methods actually used, or whether obstacles of a fundamental kind play a part
which are connected with the nature of the concepts we wish to define, or of those with the help of which we
have tried to construct the required definitions Tarski b, p. There is a problem even in formulating the question
precisely, for, as Tarski notes, if the second supposition [of the preceding quotation] is the correct one all
efforts intended to improve the methods of construction would clearly be fruitless Tarski b, p. The
construction of a definition which satisfies these conditions forms in fact the principal object of our
investigation. From this standpoint the problem we are now considering takes on a precise form: As we shall
see, the problem in this form can be definitively solved, but in a negative sense Tarski b, p. Further, the
metalanguage will obviously contain its object language as part, both its grammar under no translation and its
deductive system, because LGTC will appear both in the object language and in the metalanguage cf. Tarski
solves it negatively by proving the following theorem: The following are the basic steps described using the
anachronistic recourse to a more familiar case and to a modern, streamlined notation. In the postscript to the
German translation of the monograph on truth, Tarski abandons the requirement that the apparatus of the
metatheory be formalizable in finite type theory, and accepts the use of a more powerful theory of transfinite
types, where the transfinite objects are classes of the objects of lower types, or the use of set theory. Logical
consequence Tarski presents his theory of logical consequence in Tarski a German version, Tarski b; English
translation of the Polish, Tarski ; English translation of the German, Tarski c. This classic paper begins with
some general remarks on the possibility of a precise definition of the concept of consequence. The essence of
these remarks is that since the common concept is vague, it seems certainly difficult, and perhaps impossible,
to reconcile all features of its use in the definition of a corresponding precise concept. Nevertheless, Tarski
says, logicians had thought until recently that they had managed to define a precise concept that coincided
exactly in extension with the intuitive concept of consequence. But Tarski goes on to claim that that belief of
the logicians was wrong. There are some non-vague cases in which a certain sentence of a higher-order
language follows in the intuitive sense from a set of other sentences of that language but cannot be derived
from them using the accepted axioms and rules. Every natural number possesses the given property P, cannot
be proved on the basis of the accepted axioms and rules of inference.
8: Alfred Tarski, Life and Logic | Osmo Pekonen - www.enganchecubano.com
Find great deals for Alfred Tarski: Life and Logic by Anita Burdman Feferman and Solomon Feferman (, Hardcover).
Shop with confidence on eBay!
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