CALCULATED FICTION

MATH WORKSHOP 6

October 30, 2007

Work on this workshop in groups of 3 or 4.  I don't care how you form those groups.

PART I: GOING OVER THE HOMEWORK




The usual.

PART II: A BOUNTY  OF NUMBERS
Let's play with numbers!!!


ACTIVITY


1.
Prime desertfront property: Do the Excursion on pages 226-228 of ME.


2.
More divisibility tests: Do problems 50-64 evens on page 229.


3.
It's so wonderful candy: Find a way to explain why the given divisibility test for 7 works.  (To begin, you may want to have a way to write down an arbitrary base 10 number; 10a + b will work.  For example, we can write 1257 as 10(125) + 7.  Ask for help if you get stuck.)


4.
Such a one as you are: Do problem 76 on page 230.


5.
Sum of divisors made easy: Do the Excursion on pages 238-239 of ME.

Pythagorean triples

As you surely know, in a right triangle with sides a and b and hypotenuse c we have 

a2 + b2 = c2.

Thank you, Pythagorean Theorem!  Let's call any triple a,b,c of positive integers with this property a Pythagorean triple.  The best known example (and the simplest one) is 3,4,5 since 

32 + 42 = 52
Which is to say, 9 + 16 = 25.  Another well known Pythagorean triple is 5, 12, 13. 

The question: How can we find all Pythagorean triples?  Let's investigate.


ACTIVITY


6.
Show that whenever a,b,c is a Pythagorean triple, so is ma,mb,mc for any positive integer m.  

Hence in our quest for a way to find all Pythagorean triples, it's enough to consider triples of numbers that don't all have any factors in common.  For example, to know whether 15,36,39 is a Pythagorean triple, since all of them are divisible by 3 we can just check whether 5,12,13 is a Pythagorean triple (and we already know that it is).  Snappy!  Let's call Pythagorean triples that don't all have any factors in common primitive Pythagorean triples.

Now try the following: choose two numbers p and q, one odd and one even, with p < q.  Let a = p2 - q2, b = 2pq, c = p2 + q2.  Then a,b,c might be a Pythagorean triple...


ACTIVITY


7.
Try the above for several (at least 5) different choices of p and q.  Make choices of p and q that seem, somehow, like different kinds of examples, in an effort to try all the different kinds of possibilities.  In each of the cases you try, is the resulting triple a,b,c Pythagorean?  If so, is it primitive?

Unless you made a mistake, you should be in a position to make a guess about all the triples a,b,c that you can make in this way.  


ACTIVITY


8.
Give an argument that shows that any triple a,b,c that you can make in this way is a Pythagorean triple. 


9.
(Harder, and optional) Give an argument that shows that every primitive Pythagorean triple can be generated in this way.  That is, show that if a,b,c is a primitive Pythagorean triple, then there are some p and q such that p > q, p and q are not both even, and a = p2 - q2, b = 2pq, c = p2 + q2.  
THE WRITE-UP

Your write-up is due at 5pm on Wednesday.  On each item of your write-up, be sure to indicate who you worked with on that problem.  The usual guidelines apply.

1. Write up your explanation from Activity 3.

2. Write up your explanation from Activity 8.  

3. Choose something else that you found interesting in this workshop or homework and write it up.  Be sure to say what's interesting about it.

REFERENCES

Some of the materials for this workshop were adapted from http://www.math.ubc.ca/~cass/courses/m446-03/pl322/parametrization.html.

