MA 598 50 SP03 Computer lab 1
Part 1. Exploring  the star flashing problem with Excel (spreadsheet)
Open Excel.  (It can be opened from the Start button on the bottom left side by choosing Programs and then Microsoft Excel; or by opening Math Programs and clicking on the Excel icon).  Excel makes it extremely easy to investigate data which forms an arithmetic sequence (that is, a set of numbers of the form a + bn, where a and b are fixed constants and n is the variable).  We’re going to do this in two ways.

1. In box A1 type “Star A” and in box B1 type “Star B.”  Then, in box A2, type 0, in box A3 type 160797; in box B2 type 60 (since that star flares one minute, or 60 seconds, later) and in box B3, type 260925 (the length between flashes plus the initial 60).  Now, using the left mouse button, highlight cells A2 through  B3 and release the button.  Those four cells should be outlined in black with a small black square at the bottom right corner.  That small black square is called the “fill handle”.  When you move your mouse from elsewhere on the spreadsheet onto that small square, the cursor turns from a white cross to a smaller black cross.  When it is in the latter form, hold down the left mouse button and drag the mouse down the page quite a way and release it.  The two columns should fill up with numbers.

How are those numbers related to each other? ________________________________

_____________________________________________________________________

_____________________________________________________________________

Look at the numbers in the two columns, but NOT just those which are in the same row.  Among all the numbers in column A and all the numbers in column B, which appear to be the closest?  ______________
2. This doesn’t appear to be the easiest way to see these numbers; another thing we can do is find Star 1 in the left column, Star 2 in the top row, and the differences between them in the remaining entries.  To do this, let’s turn to the next “sheet” by clicking at the tab “Sheet 2” on the bottom of the sheet.  Put 0 in A2 and 160797 in A3; but now put 60 in B1 and 260925 in C1.  Now, highlight A2 and A3 and use the fill handle to fill in column A quite a way down; and highlighting B1 and C1, fill row 1 all the way across.
Next, highlight all the filled in values of column A, and go to the top of the spreadsheet. Click on Insert Name Define and call it “x”; similarly, do this with row 1 and call it “y”.

Now, in box B2, type “= x – y”.  Then, using the fill handle, extend this across row 2; and then, using the fill handle, fill it down through the columns as far as A goes.  You should now be able to see where those differences are smallest.  What IS the smallest interval that you find between star flashes?  ________________
Notice that, because the sheet only goes to IT or such, we don’t get all the values.   We could get more by going to another sheet, but we won’t this time.
Part II:  Exploring NCTM e-investigations

Go to the NCTM website, www.nctm.org.  Toward the bottom, you’ll see a link, “Illuminations – lessons, applets, video” which leads you to http://illuminations.nctm.org/index2.html.  There’s a lot to explore here, quite well indexed by topic and grade level.
We will work with one of the illuminations, “Equivalence”, which is intended to extend across all the grades.  It’s found at http://illuminations.nctm.org/imath/across/balance/index.html.  Read briefly the overall description.

Let’s start with the first part, “Balancing act”.  This seems very simple, and of course can be done with an early elementary class.  Try it for a few minutes.  Notice that once you have a balance, you can put on more items and again get it to balance.
How could you use this idea to demonstrate the fact that there are infinitely many solutions to ax + by = gcd(a,b)? __________________________________________

____________________________________________________________________

_____________________________________________________________________
How is the balance related to this fact from the Euclidean algorithm? ___________

____________________________________________________________________

Next, at the bottom of the page you can move to the second part of this illumination, “Stability in Numbers.”  Here we can try an actual example from our work on the Euclidean Algorithm.  We found that (in homework from 2.1 #13a) 889*23 – 511*40 = 7 (the gcd of 889 and 511).  To put this in terms of a balance, let’s put the 889*23 on one side of the balance and the 511*40 + 7 on the other.  It should now balance.
How can you now illustrate other solutions to this equation?  ____________________

_____________________________________________________________________

_____________________________________________________________________
Next, on the bottom, click on “Extending to Symbols” and, using x instead of the k we’ve been using for the general solution, use the balance to demonstrate the general solution.  
What did you put in each pan? _______________________________

To end this part of the exploration, you might like to consider whether there is a way to use the final part, “Exploring Equations Further” in this context.
Part III:  The “Product Game”
Go to http://illuminations.nctm.org/imath/6-8/ProductGame/index.html
Read through the description on that page.  Before going to “Playing the Product Game”, make some observations on what is on this page:
What do you observe about the “game board” they show on this introductory page? 
____________________________________________________________________

____________________________________________________________________

As a teacher considering using this, what would you like to know about it which they haven’t told you in this introduction?

____________________________________________________________________

____________________________________________________________________

Now, at the bottom, go to “Playing the Product Game”, and, with a partner, play it.  Do you have any ideas yet about what makes it easier or harder to win?

____________________________________________________________________

____________________________________________________________________

Play it again.  Are you getting any better?  How?

____________________________________________________________________

____________________________________________________________________

Look at the three remaining pages (“Making Your Own Product Game”, “Classifying Numbers”, and “Connections”).  What does this game teach students?  How is it connected to what we’ve been doing so far this semester?  How could you use it with a class?

____________________________________________________________________

____________________________________________________________________

Two other illuminations which are closely related to what we’ve been doing are the Factor game (http://illuminations.nctm.org/imath/6-8/FactorGame/index.html) which, like the product game, related to prime factorization,  and Paper pool (http://illuminations.nctm.org/imath/6-8/pooltable/index.html), which is quite cute and which, as it turns out, is related to the greatest common divisor.
