Starting! Math as an Area of Knowledge

ADVANCE \d4QED: quod erat demonstrandum" (literally, "which was to be demonstrated"). In simple terms, the use of this Latin phrase is to indicate that something has been definitively proven.

Open with: Three boxes are labeled "Apples," "Oranges," and "Apples and Oranges." Each label is incorrect. You may reach in, without looking, and select only one fruit from one box (no feeling around allowed). Which box should you reach into in order to label each one correctly?

It ought to be a good warm up.

Consider the following



LOVE


ISH



HATE

Which category sums up your feelings about math. 

Explain this position.

Write a metaphor about math.


Math is… (eg) “an island of certainty in an ocean of doubt.”

Please, explain this.

Upon proceeding, pose this question. 

How can we characterize math?


Basically, it is the search for distinct patterns.


An underlying order of things, 

(evident in so many objects that we may overlook or miss)

For example, Galileo wrote that “the Book of Nature was written in the language of mathematics.”

Consider what that means.

There is a blog excerpt worth reviewing in order to give the quote context, in that the two books Galileo referenced were the Bible (written as the Word of God) and the Book of Nature. 


As what is in bold indicates, Galileo was looking to elevate the role of mathematics by employing the natural world and the phenomena we find in it.
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This was the situation that ruled as Galileo started to use the book of nature topos.* In his argument with the Aristotelians and the theologians Galileo was operating on an uneven playing field. Theology based on the Bible and the works of the Church Fathers was certain knowledge. Aristotelian physics was knowledge but mathematical astronomy was not knowledge and mathematical physics was a contradiction in terms. The knowledge hierarchy was a pyramid with theology at the top and Aristotelian physics at the bottom the mathematical sciences were not knowledge delivery systems. Galileo tried to challenge the system with what was, in essence, a theological and not a scientific argument. He proposed that God had written two books the Bible and the Book of Nature. The Bible was the word of God and so had to be interpreted by theologians whereas the Book of Nature, and here comes our title quote, is written in the language of mathematics and therefore must be interpreted by mathematicians. Galileo wanted his opponents to consider the two books as being of equal importance and equal significance. He went even further along what could only prove to be a hopeless path, under the circumstances, he claimed that the Bible, that is the word of God, was open to interpretation and therefore variable whereas the Book of Nature was unambiguous and therefore when read would deliver an indisputable truth. This of course is in terms of modern philosophy of science a disaster but Galileo was not really interested in philosophy of science he was interested in proving himself right and his critics wrong. His argument which he never published, he was almost certainly aware of its weaknesses, was that his telescopic observations had refuted the Ptolemaic astronomy therefore as the Book of Nature was unambiguous the Copernican astronomy must be true! Unfortunately there was a least one other model, the Tychonic, that had not been refuted and so Galileo’s conclusion was not logical. In reality there were several models competing for acceptance, a situation that I will deal with in a later post. Biagioli thinks that this gap in Galileo’s argument in the reason that he ignored the Tychonic system in his Dialogo.
http://thonyc.wordpress.com/2010/07/13/the-book-of-nature-is-written-in-the-language-of-mathematics/

Thus, mathematics, which some of the class (as I once did) might claim to have little value in their lives, actually does. 

Further, mathematical literacy is essential to almost every branch of science.

Mathematics as its own paradox:


People love math for its certainty; there is an answer and all others are incorrect.


People dislike math for its lack of ambiguity; certainty is impossible to evade.


If you make a mistake in math, you will be shown to be wrong.

SO,

How valuable is math to you in your life?

To what extent is math valuable in the lives of…communities?

Further, mathematical thinking requires a kind of selective attention.

One has to ignore context and operate on a purely abstract level.

Thus, a mathematical imperialist could be considered to be one who does not find any intellectual value in expression other than through mathematical symbols. 

Here is one example of how language translates into mathematical language:

	If as many numbers as we please beginning from a unit be set out continuously in double proportion, until the sum of all becomes prime, and if the sum multiplied into the last make some number, the product will be perfect. (Euclid, Elements, IX.36, 300 B.C.) 
	If 1 + 2 + ... + 2n is prime, then
2n(1 + 2 + ... + 2n) is perfect


From: http://www.cut-the-knot.org/language/index.shtml

As you can see, Euclid played a fundamental role in organizing what we consider maths (particularly geometry). It is well worth a Google search to see what emerged from his organization of mathematical principles.

Euclidean Model of Reasoning:  a formal systems consisting of three key elements


Axioms


Deductive reasoning


Theorems

Axioms: what is your understanding of axioms?


(basic definition: starting points or basic assumptions.)


When considering axioms, be mindful that we cannot prove everything.


To attempt to do so will lead to infinite regress: 



Proving A in terms of B, and B in terms of C, and C in terms of…

So we have to consider four traditional requirements for a set of axioms, that they be:

1. consistent

2. independent

3. simple 

4. fruitful

C1.
If you can deduce p and not-p from the same set of axioms, they are not consistent.


If inconsistency is part of the system, anything can be proven.


If anything can be proven, nothing has value and validity becomes suspect.

I2. 
Axioms should be self-contained; they should not be derived from other axioms.

S3. 
Axioms are accepted without further proof; therefore, they need to be as clean and simple as possible.

F4. 
A good formal system should create as many theorems as possible using the fewest number.

Axioms (Thanks Wikipedia!!!!)
Euclidean geometry is an axiomatic system, in which all theorems ("true statements") are derived from a small number of axioms. Near the beginning of the first book of the Elements, Euclid gives five postulates (axioms) for plane geometry, stated in terms of constructions.

"Let the following be postulated":

1. "To draw a straight line from any point to any point."

2. "To produce [extend] a finite straight line continuously in a straight line."

3. "To describe a circle with any centre and distance [radius]."

4. "That all right angles are equal to one another."

5. The parallel postulate: "That, if a straight line falling on two straight lines make the interior angles on the same side less than two right angles, the two straight lines, if produced indefinitely, meet on that side on which are the angles less than the two right angles."

Deductive reasoning (Rationalism unit revisited)

Remember that deductive moves from the general to the specific.

Simple example of premises and conclusion:

1. All people are mortal. (premise 1)

2. Maggie is a person. (premise 2)

3. Therefore, Maggie is mortal. (conclusion)

Thus, if 1 and 2 are true, 3 is necessarily true as well.

So, just as arguments are formed from premises and conclusions, in math, 

Axioms = premises

Theorems = conclusions

Theorems:

1. Lines perpendicular to the same line are parallel.

2. Two straight lines do not enclose an area.

3. The sum of the angles of a triangle is 180 degrees.

4. The angles on a straight line sum to 180 degrees.

From the simple, the complex can emerge. More complex proofs come from simple theorems.

And that’s it for today!!!!

