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Truth and Meaning

In the history of philosophy, a number of different theories have
been proposed about truth. We shall briefly gloss over them:

m The Coherence Theory of truth: It states that a
proposition is true if and only if that proposition coheres with
the other propositions that one believes. By the standards of
the coherence theory, a belief is true if and only if that belief
is consistent with one's other beliefs. Truth is then a matter
of the logical relations between believed propositions.
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Truth and Meaning

m The Correspondence Theory of Truth: It states that a
belief is true if and only if that belief corresponds to the facts.
It is called such as it talks about the relationship between a
proposition and something in the world outside of the
proposition—facts or states of affairs. There are these things
out there in the world and a true proposition is one that
corresponds to them.
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Truth and Meaning

m Pragmatic Theory of truth: It states that a proposition is
true if and only it is useful to believe in that proposition. That
is, a proposition is true if and only if one’s plans and projects
go better by believing it than by not believing it. Truth is

utility.
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Objections

We shall now see some objections to these proposed theories of
truth.

m Coherence theory: The problem with this theory is that a
belief could be consistent with other beliefs and yet the whole
lot could be false. Consistency alone is not sufficient to make
a belief true, As false propositions can be mutually consistent.
For example, the belief that the Earth is flat is consistent with
the belief that you will drop off the edge if you travel far
enough, although neither belief is true.
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Objections

m Pragmatic theory: This theory has similar objections in the
sense that one could have beliefs which are useful while they
may not be true. For example, in Soviet Russia, the belief that
the bourgeoisie are wicked, you are likely to be rewarded (or
otherwise, executed). It is beneficial to hold such a belief, but
the truth condition of the statement does not follow from it.
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Objections

m Correspondence Theory: While considered as the best
theory which captures the idea of truth by many philosophers,
the problem with this theory is more of a technical nature
such as what a fact is and what the correspondence relation
amounts to. Are facts complexes of objects and properties?
How do we count them? How exactly do they differ from true
propositions? It is also difficult to find a clear and correct
formulation of the underlying notion of correspondence to
reality.
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Objections

The clarification of suh a correspondence theory, on a firm logical
basis is what Alfred Tarski (arguably the best logician of his time
along with his contemporary Gédel) sought out to do in his
program, The Semantic theory of Truth (STT).
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Truth and definability

Tarski's interest in truth is due to his insight into the expressive
power of mathematical theories, including the notion of
definability of meta-theoretically significant terms in them.
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Truth and definability

Tarski's interest in truth is due to his insight into the expressive
power of mathematical theories, including the notion of
definability of meta-theoretically significant terms in them.

Definition (Definiability)

For a set s to be definable in a formal language L is for some
formula F(v) of L to be true, relative to an assignment of
members of s, and only members of s, as referents of v.
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Truth and definability

Tarski's interest in truth is due to his insight into the expressive
power of mathematical theories, including the notion of
definability of meta-theoretically significant terms in them.

Definition (Definiability)

For a set s to be definable in a formal language L is for some
formula F(v) of L to be true, relative to an assignment of
members of s, and only members of s, as referents of v.

Thus, definability is mathematically tractable only if truth is. But
is truth tractable? The liar paradox, in which a contradiction is
derived from seemingly undeniable premises about truth, may seem
to suggest that it isn't.
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Liar Paradox

P1. ‘Sentence 1 is not true’ is true iff Sentence 1 is not true.
P2. Sentence 1 = ‘Sentence 1 is not true’
C. Sentence 1 is true iff Sentence 1 is not true
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The paradox is generated by

The existence of a self-referential sentence that says of itself
that it isn’t true

The correctness of ‘S’ is true iff S, which seems to be
guaranteed by the very meaning of ‘true’.
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The paradox is generated by

The existence of a self-referential sentence that says of itself
that it isn’t true

The correctness of ‘S’ is true iff S, which seems to be
guaranteed by the very meaning of ‘true’.

Such a biconditional will fail to be true only if S is true but the
claim that S is true isn’t, or S isn’t true but the claim that S is
true is.
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The paradox is generated by

The existence of a self-referential sentence that says of itself
that it isn’t true

The correctness of ‘S’ is true iff S, which seems to be
guaranteed by the very meaning of ‘true’.

Such a biconditional will fail to be true only if S is true but the
claim that S is true isn’t, or S isn’t true but the claim that S is
true is. Since both are impossible, (2) seems unassailable.
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The paradox is generated by

The existence of a self-referential sentence that says of itself
that it isn’t true

The correctness of ‘S’ is true iff S, which seems to be
guaranteed by the very meaning of ‘true’.

Such a biconditional will fail to be true only if S is true but the
claim that S is true isn’t, or S isn’t true but the claim that S is
true is. Since both are impossible, (2) seems unassailable. As for
(1), self-referentiality is clearly allowed in English, while
self-referentiality in formal languages (with the expressive power of
arithmetic) is guaranteed by the technique of giving every
expression, formula, and sentence a numerical code (As described
in the case of Godel numbers in one of the presentations).
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The paradox is generated by

The existence of a self-referential sentence that says of itself
that it isn’t true

The correctness of ‘S’ is true iff S, which seems to be
guaranteed by the very meaning of ‘true’.

Such a biconditional will fail to be true only if S is true but the
claim that S is true isn’t, or S isn’t true but the claim that S is
true is. Since both are impossible, (2) seems unassailable. As for
(1), self-referentiality is clearly allowed in English, while
self-referentiality in formal languages (with the expressive power of
arithmetic) is guaranteed by the technique of giving every
expression, formula, and sentence a numerical code (As described
in the case of Godel numbers in one of the presentations).In short,
it is not self-referentiality that is paradoxical, but self-referentiality
involving truth.
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Tarski's response to Liar Paradox

Tarski's response to the paradox was to abandon, in logical and
metamathematical investigations, the truth predicates of natural

language - which can always be meaningfully applied to sentences
containing them -
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Tarski's response to Liar Paradox

Tarski's response to the paradox was to abandon, in logical and
metamathematical investigations, the truth predicates of natural
language - which can always be meaningfully applied to sentences
containing them - in favor of explicitly defined, but limited, truth
predicates that can never be so applied.
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Tarski's response to Liar Paradox

Tarski's response to the paradox was to abandon, in logical and
metamathematical investigations, the truth predicates of natural
language - which can always be meaningfully applied to sentences
containing them - in favor of explicitly defined, but limited, truth
predicates that can never be so applied.

Let L be an object language containing no semantic predicates,
and M be a richer metalanguage that contains L as a part, plus the
means of studying L.
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and M be a richer metalanguage that contains L as a part, plus the
means of studying L.Tarski showed how to construct a definition in

M of a predicate T that applies to all and only the true sentences
of L.
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Tarski's response to Liar Paradox

Tarski's response to the paradox was to abandon, in logical and
metamathematical investigations, the truth predicates of natural
language - which can always be meaningfully applied to sentences
containing them - in favor of explicitly defined, but limited, truth
predicates that can never be so applied.

Let L be an object language containing no semantic predicates,
and M be a richer metalanguage that contains L as a part, plus the
means of studying L.Tarski showed how to construct a definition in
M of a predicate T that applies to all and only the true sentences
of L.

Since T is part of M but not L, no sentence containing it is one to
which it applies, and no liar-sentence is constructible in either M or
L
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Construction of definition of truth

| shall illustrate a definition of truth for the language of arithmetic
over First Order Logic (LA)
m Quantifiers of which range over N

m Nonlogical vocabulary of which consists of the predicate ‘=",
the name ‘0’, the unary relation symbol ‘S’ (standing for
successor), and the binary relation symbols ‘+' and ‘x’
(standing for addition and multiplication)

Subham Das
Tarski and the Semantic theory of Truth



Definition of truth in LA

m An atomic sentence t; = ty is truep 4 iff ‘=" applies to the pair
< n,m > that t; and t, refer to.
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Definition of truth in LA

m An atomic sentence t; = ty is truep 4 iff ‘=" applies to the pair
< n,m > that t; and t, refer to.

m @ is truep 5 iff Q is not true; .

m Q & Ris truep 4 iff Q and R are both true; 4. Similar clauses
are given for v, =— and <—
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Definition of truth in LA

m An atomic sentence t; = ty is truep 4 iff ‘=" applies to the pair
< n,m > that t; and t, refer to.

@ is truep 5 iff Q is not truep .

Q & R is truep 4 iff Q and R are both true; 4. Similar clauses
are given for v, =— and <—

dx Q is truep 5 iff there is a number n designated by a
numeral i, such that the sentence Q(#) is true;a.
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Definition of truth in LA

m An atomic sentence t; = ty is truep 4 iff ‘=" applies to the pair
< n,m > that t; and t, refer to.

@ is truep 5 iff Q is not truep .

Q & R is truep 4 iff Q and R are both true; 4. Similar clauses
are given for v, =— and <—

dx Q is truep 5 iff there is a number n designated by a
numeral i, such that the sentence Q(#) is true;a.

Vx Q is truep 5 iff for every number n designated by a numeral
fi, such that the sentence Q(#) is true;a.
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Definition of truth in LA

m An atomic sentence t; = ty is truep 4 iff ‘=" applies to the pair
< n,m > that t; and t, refer to.

@ is truep 5 iff Q is not truep .

Q & R is truep 4 iff Q and R are both true; 4. Similar clauses
are given for v, =— and <—

dx Q is truep 5 iff there is a number n designated by a
numeral i, such that the sentence Q(#) is true;a.

m Vx Q is truep 4 iff for every number n designated by a numeral
fi, such that the sentence Q(#) is true;a.

Q(A) is a sentence that arises from the quantified sentence by
erasing the quantifier and replacing all free occurrences of x in Q
with occurrences of n.
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Definition of truth in LA

Let us consider the following :
Tarski's Schema T: S* is true  piff P

Tarski required that for each sentence S of LA, an instance of
schema T can be derived from the definition of truth; 4. Instances
arise by replacing ‘S’ with a name of S, and replacing ‘P’ by a
sentence of M that paraphrases S.
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Definition of truth in LA

Let us consider the following :
Tarski's Schema T: S* is true  piff P

Tarski required that for each sentence S of LA, an instance of
schema T can be derived from the definition of truth; 4. Instances
arise by replacing ‘Sx" with a name of S, and replacing ‘P’ by a
sentence of M that paraphrases S.

Since we are justified in accepting every instance of ‘If S* means
that P, then S* is true iff P’, we know that for every sentence S of
LA, S is true A iff S is true. Hence, Tarski's defined predicate is
coextensive, over LA, with our ordinary truth predicate.
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The preceding definition of truth is recursive. First, truth is defined
for the simplest sentences. Then, the truth of complex sentences is
defined in terms of the truth of simpler ones. This works because
for each object (number) that LA is used to talk about, there is a
variable-free term in LA that assigns it.
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The preceding definition of truth is recursive. First, truth is defined
for the simplest sentences. Then, the truth of complex sentences is
defined in terms of the truth of simpler ones. This works because
for each object (number) that LA is used to talk about, there is a
variable-free term in LA that assigns it.

The definition of truth which we constructed is rich enough to
obtain results such as the following.
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Theorem (Tarski's Undefinability Theorem)

There is no formula T(n) of LA such that T(n) <> A where n is
the assigned number of A such that A is true;a
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Theorem (Tarski's Undefinability Theorem)

There is no formula T(n) of LA such that T(n) <> A where n is
the assigned number of A such that A is true;a

In other words, Arithmetical truth is arithmetically
indefinable.
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Theorem (Tarski's Undefinability Theorem)

There is no formula T(n) of LA such that T(n) <> A where n is
the assigned number of A such that A is true;a

In other words, Arithmetical truth is arithmetically
indefinable.Next, we note that for any axiomatizable proof
procedure for LA, there is a formula, Proof(x, y). Since the
provable sentences are definable in LA, but the truths aren’t, the
arithmetical truths # the provable sentences. So, if the axioms are
true, and the inference rules preserve truth, then some truths

aren’t provable.
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Theorem (Tarski's Undefinability Theorem)

There is no formula T(n) of LA such that T(n) <> A where n is
the assigned number of A such that A is true;a

In other words, Arithmetical truth is arithmetically
indefinable.Next, we note that for any axiomatizable proof
procedure for LA, there is a formula, Proof(x, y). Since the
provable sentences are definable in LA, but the truths aren’t, the
arithmetical truths # the provable sentences. So, if the axioms are
true, and the inference rules preserve truth, then some truths
aren’t provable. This is indeed an elementary form of Gédel’s first
incompleteness result.
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Thus we have constructed a definition of truth which is not only
recursively defined and fully explicit but also one where the truth
predicate itself is eliminable without any loss of information and
which does not contain any undefined semantic notions.
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Thus we have constructed a definition of truth which is not only
recursively defined and fully explicit but also one where the truth
predicate itself is eliminable without any loss of information and
which does not contain any undefined semantic notions. In fact, all
of these above results can be extended to natural languages as all
formal langauges are not richer than any natural language.
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Thus we have constructed a definition of truth which is not only
recursively defined and fully explicit but also one where the truth
predicate itself is eliminable without any loss of information and
which does not contain any undefined semantic notions. In fact, all
of these above results can be extended to natural languages as all
formal langauges are not richer than any natural language.One of
the most important conclusions of this is that there cannot be a
theory of truth in any natural language and that they are
indefinable. This theory was pursued by Donald Davidson, who
pursued interpretation of Tarski's theory in various domains.
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Final Remarks

Tarski's theory of truth uses logical tools throughout. But it is not
a logical calculus in the sense in which propositional or predicate
logic are. It is meta-mathematical, and eventually axiomatic, if the
above approach is chosen.
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Final Remarks

Tarski's theory of truth uses logical tools throughout. But it is not
a logical calculus in the sense in which propositional or predicate
logic are. It is meta-mathematical, and eventually axiomatic, if the
above approach is chosen.

The philosophical implications of STT plays an important role in

philosophy of language, logic and mathematics, in clarification of
some issues.
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On the other hand, the belief that STT can ultimately solve various
problems of these parts of philosophy would be exaggerated.
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On the other hand, the belief that STT can ultimately solve various
problems of these parts of philosophy would be exaggerated.

This is because Tarski's goal was not to use our previously
understood notion of truth to give the sentences of previously
uninterpreted systems with truth conditions and meaning but it
was to define truth predicates for already meaningful and
understood formal languages. Thus the effect of Tarski's work to
the study of meaning is still debatable
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