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PY4613: ANALYTICAL PHILOSOPHY IN THE LATER 20th CENTURY: QUINE

Lecture Six: Logic I.
Semester Two, 2005-6.

1. Recap: 

Quine rejects:


- abstract objects and universals – other than sets


- intensionality / modal talk (necessity / possibility)


- analytic-synthetic distinction


- synonymy


- meanings


- truths that are a priori / analytic / necessary 


- ...

This is no invitation to relax discipline, however.

To the contrary:

Philosophy is to proceed like science, and science is to be absolutely rigorous.

In particular, formal logic is to be used.

We have already seen that Quine’s

Criterion for Ontological Commitment

demands that we regiment language in his particular version of first-order predicate logic. Once this is done, we can “read off” the ontological commitment by observing that things are in the range of our variables:

To be is to be the value of a variable.

2. The Problem:

How can Quine’s empiricism be reconciled with a special status of logic?

How are we to think of logical truth?

The traditional view

has it that logical truths are

· a priori,

· analytic,

· necessary,

· all of that in a special, even further restricted way,

· but definitely not empirical (pace Mill).

A popular view is that logical truths are a special kind of analytic truths, sentences that are true purely in virtue of meaning – viz. those, that are true purely in virtue of the meaning of the so-called logical constants (`(’, `(’, `(’, …) in them.

Quine cannot go this way, as he argues that there are no analytic truths (if that notion makes sense at all), unless he wants to reject logical truths, too – and he doesn’t.

Another tempting view is that logical truths are just those sentences that can be proven from no assumptions.

This does not contradict any of Quine’s positions that we have established so far, but he objects to it on other grounds:


“part of the resistance to this elementary way of defining logical truth has a special reason: the arbitrariness of choice amongst proof procedures. One feels he has missed the essence of logical truth when his definition is arbitrary to that degree.” (Philosophy of Logic, p. 57)

As an aside:

There are a bunch of

philosophers and logicians

who do not agree with

Quine on this, but rather

thinks that this is the

only way of properly

defining logical truth

– some of them here in

St Andrews – one of

them standing right in

front of you...

Thus,

Quine’s suggestion:

define logical truth in terms of substitution.
Note that in Quine’s preferred logic there are only predicates, like `is red’, `floats’, `quinizes’, …, and logical vocabulary, namely variables, `x’, `y’, …, and logical constants, `(’, `(’, `(’ (indeed, those three suffice, as the rest of the logical constants can be defined using just those).

Quine defines logical truth by just using ordinary truth.

Quine’s first definition is:

A sentence S is a logical truth iff every sentence we get by uniformly substituting (open) sentences for simple (open) sentences in S is true.

(compare Philosophy of Logic, p. 50)

(x (x floats ( x burns) 

is not a logical truth. It is true, but if one replaces one of the simple predicates `x burns’ by the open sentence

`((x floats)’, the resulting sentence 

(x (x floats ( ((x floats)) 

is false.

(An open sentence is a formula that is like a sentence, except for having at least one free variable, i.e. a variable that is not bound by a quantifier.)

The sentence

((x (x floats ( ((x floats))

however, is a logical truth: no matter what open sentences we substitute uniformly (i.e. in all place where it occurs) for `x floats’, the resulting sentence is true.

Note, that we cannot substitute, say, `x burns’ for

`((x floats)’, since the latter is not a simple open sentence.

If we allow sentence letters, like `p’, `q’, ..., in the formal language also this sentence rightly comes out as logically true:

p ( p

Quine also offers a second, two-stage, definition of logical truth.

Let a logical schema be a formula that we get from replacing all the predicates uniformly by schematic letters, `F’, `G’, etc.

The logical schema of

((x (x floats ( ((x floats))

for example, is

((x (Fx ( (Fx)

Define a logically valid schema to be a logical schema that results in only true sentences when the schematic letters are replaced uniformly by open sentences.

Finally, define a logical truth to be an instance of a logically valid schema

(i.e. a sentence that is arrived at by uniformly replacing all schematic by open sentences).
(Note: For both definitions, uniform replacement (or substitution) itself needs to be defined carefully, e.g. the variables have to match between the replaced and replacing open sentence or schematic letter. We leave it here at an intuitive level, and don’t bother about tedious technical details.)

The two definitions are equivalent, i.e. every sentence that is declared a logical truth by one, is declared a logical truth by the other.

Quine offers the second definition, because logical schemata are useful in many ways, and are typically used in formal proofs. They thus have their rightful place in the tool-kit of the logician. So it seems wise to bring them into the picture.

Also, the definition of logical truth might become more perspicuous this way.

Importantly, however, logical truth is defined on top of ordinary truth, without the mention of any of the “offending” notions, like analyticity, a priori, necessity, meaning, ...

Logical Truth – that’s all?

The interest in logic would be slim, if it was just used for finding out what the logical truths are. What are those good for, after all?

It is more interesting to find out what follows logical from what, or what logically contradicts what, etc. – these are the notions that are needed in order to fulfil the requirement of a rigorous philosophy.

So why does Quine focus on logical truth?

Firstly, logical truth is easier to handle than any of the other notions.

Secondly, the other notions can be defined on top of logical truth. So, once that is settled, all the rest just flows from it.

The other notions, according to Quine:
A sentence is logically false iff its negation is logically true.

Sentences are logically incompatible (or: the set of them is inconsistent) iff their conjunction is logically false.

Some sentences, call them the premises, logically imply a sentence, call it the conclusion, iff the premises are logically incompatible with the negation of the conclusion (or: the set containing the premises and the negation of the conclusion is inconsistent).

Sentences are logically equivalent iff they logically imply each other.

As an aside:

Quine presupposes a lot

in these definition that 

accords to his views about

logic, but that some

philosophers and logicians

might not want to follow.

The Model-Theoretic Definition (Tarski)

Quine’s definition of logical truth is non-standard.

Logicians usually use a model-theoretic definition that goes back to Alfred Tarski.

Logical schemata are given set-theoretic interpretations.

The schematic letters are interpreted as referring to sets of the things that the variables range over. We also speak of the domain that contains these things. The schema  

‘(x (Fx ( Gx)’, for example, is then said to be true according to an interpretation – we also say true in a model – if there is something in the domain that in to both the sets that `F’ and `G’ are interpreted as referring to.

A formula is defined to be logically true iff it is true in all models, i.e. no matter what set-theoretic interpretation is assigned to the schematic letters.

Why doesn’t Quine like that?

Because of the ontological commitment to sets.

Remember Ockham’s Razor.

Using Quine’s definition, we do not need to assume sets,  in order to define logical truth. It is thus to be preferred.

Luckily, the model-theoretic definition is equivalent to Quine’s substitutional definition.

Provided one agrees

with Quine’s logical

preferences.

But, dear Quine, isn’t your substitutional definition of logical truth not just the old definition as analytic truth that only depend on the meaning of the logical constants in new guise?

Yes, in a sense, but it can be given a more palatable twist. 

Truth by Convention

The logical constants, according to Quine, enter our language as “new words” that are not meaningful yet. So, we are free to render them meaningful by simply stipulating which sentences in which these new “words” occur are to be true.

(Compare “Truth by Convention”, p. 90)

We can stipulate, for example, that ‘(’ is to be used in such a way that ‘(p’ is true iff `p’ is false.

Quine’s prejudice for

bivalence comes in here!

See next lecture. 

Similar stipulations can be made for ‘(’:

Say, it is to be used such that all sentence that are instances of the following three schemata are true:

(i)
(p ( q) ( ((q ( r)( (p ( r)) 

(ii)
p ( ((p ( q)

(iii)
((p ( p) ( p
The Polish Logician Ian Lukasiewicz showed that this is enough to give us full classical propositional logic (i.e. you get, for example, the usual truth tables out).

Remember: All other connectives can be define from ‘(’ and ‘(’.

Also, ‘(’ can be given a similar, stipulative treatment. Thus we can get all the logic that Quine wants this way.

Thus, logical truths are just true by convention. They are made true by the stipulations we make how the logical constants are to be used.

That is why we think they are analytic.

(Quine also thinks the same is true of mathematics.)

This also explains why they seem a priori: They do not seem to depend on the way the world is, just on our stipulations.

If we get recalcitrant observation data for our empirical theory, however, in principle we could also revise our logic to accommodate the data.

We can do that, because they are our stipulations.

We will not do that, however, since they are the basis of all our conceptual schemes, and changing them would bring too many changes everywhere else in the web of belief with it.

The illusion of necessity derives from our unwillingness to revise our stipulations concerning logic. 

Has Quine answered the question?

Let it be granted that logical truths are ultimately true by convention (since they derive from stipulations concerning the use of the logical constants), but wasn’t the real question:

How do we determine what the logical constants are?

This question can be taken from three sides:

(1)
What is it about, say, the English locution “if ... then” that makes is a logical constant?

Quine’s answer would probably be that there is nothing special about the English words, other than that we choose stipulations for our “new word”, `(’, so that the prescribed precise use we establish for it approaches the English

“if ... then” – only in a more tidy way.

This, intuitively, seems unsatisfactory as an answer.

Maybe we asked the question in the wrong way.

(2)
What distinguished the logical constants, ‘(’, ‘(’, ‘(’, from mathematical ones? 

At the time of “Truth by Convention”, 1935, Quine still contemplated a broad notion of logic, including the set theoretic membership relation symbol, `(’.

With the use of set theory, virtually all mathematical notions (at any rate, enough for science) can be defined, and so (virtually) all of mathematics can be recaptured.

On this broad notion, the answer is: nothing!

The narrower notion which Quine later came to insist on, excludes set theory, and hence `(’.

But, all the same:

also mathematics is true by convention in the same way that logic is! So, still the answer is: nothing!
We are probably still left with the feeling that we haven’t really got the answer we were looking for.

(3)
What makes the logical constants we have, ‘(’, ‘(’, ‘(’, the right ones? Why can’t we stipulate whatever crazy thing we want?

John Etchemendy made this point in a particularly strong way (with respect to Tarski’s definition, but a whole range of approaches is hostage to his criticism, including, maybe, Quine’s). Etchemendy wasn’t the first, but he found a very illustrative way of putting it.

If we are free to stipulate, why not pick `is a US president’ and `is male’ as “logical” constants. Stipulate their use, that agrees extensionally with their English use now, in the way that Quine suggests for  ‘(’, etc., but disallow their substitution in sentences and schemata since they are now constants.

It then turns out that

All US presidents are male.

(x (x is a US president ( x is male)

is a logical truth. Trivially, all its substitution instances are true, because there are none: the sentence only has “logical constants” in it.

“But this way madness lies.” (Etchemendy)

Quine would agree!

Etchemendy’s (not uncontested) claim is that there just is no good formal criterion to distinguish between logical constants and other expression.

And Quine would not contradict.

What we pick as logical constants ultimately is to be judged by the same pragmatic criteria as all the rest in the web of belief.

We could pick other logical constants – but picking

`is male’ just wouldn’t serve any useful purpose.

The logical constants we picked work fine, so we stick to them. We can change that, and pick others, but we won’t.
Unless...

But that’s the topic of next week’s lecture.
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