Math 490- synthesis of first 5 weeks

Week 1/2:  (Material covered: Chapter 1, Rod handout)

We looked at what it meant to consider high school mathematics from an advanced perspective by considering the notion of absolute value.  We first looked at solving absolute value equations and inequalities with a graph.  
We then took a broader look at absolute value and this led us to look at the properties of absolute value, i.e. “distance from zero” in R and 
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.  We saw that the absolute value has four major properties, one of them being GOTI, i.e. the triangle inequality (which is really just a form of the triangle inequality from high school geometry).  In trying to generalize the four properties to 
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, you had to review the notion of “multiplication” of 2 vectors.  This led to realizing that what we need is scalar multiplication of a vector to get property 3 for 
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.  We saw that distance from the origin in 
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is just a specific example of the notion of the distance function on a vector space and is actually just the Euclidean norm 

Further generalizing the notion of absolute value, i.e. distance, gave us the definition of a distance function on a vector space and then on a general space. We then looked at another kind of distance function called the “taxi-cab” distance function.  
We then switched gears to take a look at a concrete model for representing the GCF and LCM of two positive integers- the Cuisinaire rods.  
Week 3/4:  (Material covered:  Chapter 2, excluding unit 2.2, 5.2.4)

We began our exploration of the real number system by considering rational and irrational numbers and some specific examples of them. We learned that there are more irrationals than rationals, even though it is easier to name more rationals.  Just remember, the real numbers are a lot like SU’s math department—there are far more irrational members than rational ones!  This led to the discussion of different types of infinity, where the natural numbers are said to be the first “flavor” of infinity with cardinality 
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and are said to be countably infinite.  Any set of numbers, such as the rationals, even integers, etc.. that can be put in one-to-one correspondence with the natural numbers are also said to be countably infinite.  We saw that the real numbers are not countably infinite and this led us to prove that the irrationals are not countably infinite.  

We then considered the decimal expansion of rational numbers and saw that they were either terminating or repeating.  Repeating, we saw, means either a simple periodic expansion or a delayed periodic expansion.  Section 2.1.3 had some interesting results concerning the decimal expansions.  You then took a very detailed look at the reciprocals of integers and their decimal expansions. 

You also saw that some representations of a number may make it look irrational, but that it may indeed be a rational number (i.e.  page 25, #3).  Since the theorems of section 2.1.3 relied on the factorization of the denominator, I had you skip ahead to section 5.2.4 which talked about the standard prime factorization of integers (FTA).   You were then asked to make connections between the prime factorization of integers and the GCF and LCM.  Hopefully this reminded you of the rods we worked with in week 1.   
Week 5:  (Material covered:  Sections 5.2.1, 5.2.2)

Since we were talking about reciprocals of integers, we skipped ahead in the book to a deeper exploration of the division algorithm in section 5.2.1.  We also saw that this led to the Euclidean algorithm (section 5.2.2) which is just the formal statement of “difference rod” method of find the GCF(a,b) with the C. rods.  We considered some different methods for computing a division between two integers.  
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