Math an an Area of Knowledge, part 3...empirical generalizations…EMPIRICISM
Mathematics as empirical … box 3
John Stuart Mill: mathematics in box three.

Mathematical truths are empirical generalizations based on a vast number of experiences that are not different than scientific statements. 

2+2=4; we have seen this enough to know it is the case.

How do we introduce math; or in other words, what were your initial experiences with math?

(Think apples and apples; apples and oranges)





Then we hope they can make the leap of faith into abstraction.

The goal is: begin with experience but move beyond experience. Who needs them apples?!!!

Mathematics as analytic…box 1…true by definition…FORMALISM
So, if the goal is to get us thinking in abstracts (2a + 3p) , then one could say math is not empirical but analytic.
Thus, understanding 2+2 = 4 leads us to understanding 1+1+1+1=4 ; simply variants of 2. We acquire the truth of the proposition; it can come in a variety of forms.

So, is math nothing more than definitions?

If so, why is it so hard?! (is it simply a matter of keeping track? The better your memory, the better the outcome?)

However, mathematical truths do not seem to be ‘trivially’ true. 

Goldbach’s conjecture:

IF IT IS 
true that every even number is the sum of two primes (true by definition)

And

IF IT IS false that every even number is the sum of two primes (true by definition)

Then, what does TRUE by definition mean?

And how do we define PRIME and EVEN?

Finally, if mathematical propositions are true by definition, there is the conundrum of their easy application in the natural worlds (fractals; the golden mean)




Mathematics as synthetic a priori…box 4…a priori insight into the structure of reality (Platonic thought) PLATONISM
Neither empirical nor analytic

Math is non-trivial, substantive knowledge about the most general aspects of reality and this knowledge can be known independent of experience
This was the belief from Euclid onward through the 19th century.

With this belief, then, math consists of:

 axioms and deductive reason to arrive at true theorems.



Providing us with knowledge about physical space

Problem with this is…how can we account for understanding truths about the world based on reason alone?
Is math a part of our evolutionary process?

In other words, from whence came math?

Leading us into lesson 4: Was math discovered or invented?
