Can you find the area of any figure on a pegboard without measuring?  Sure you could.  All you would have to do is break down any figure into squares and rectangles and triangles.  Once you subdivide the given figure into these convenient shapes, you can use your handy formulas for the area of a square (Area = 
[image: image1.wmf]) or rectangle (Area = lw) or triangle (Area = 
[image: image2.wmf]).  From here, you would probably be hoping to have the fewest irrational numbers (or "ugly" number for that matter) to work with.  Dividing up the figure into smaller, more convenient sections could be difficult itself.  Couple this with complicated numbers and you could get frustrated very quickly.  One problem that interests me is creating a formula that will allow me to calculate the area of any figure on a pegboard with some degree of ease.  

I am wondering if the number of points involved making the figure factor in to finding the area in any way.  In my definition, there are two types of points that make up a figure:  the points along the border and the points inside the figure.  I have created sketches that will aide in the forming of my hypothesis.  I realize that if I begin working with some form of consistency and methodology, it will be easier to notice any patterns.  I begin by constructing figures with three points along the border.  The first figure has no points in the inside.  My next figure has three points along the border and one inside.  I continue this pattern until I construct a figure with three points in the middle.  I repeat this process for figures with four points along the border.  The next set has five.  In all this gives me fifteen figures.  Obviously, since I am working on a formula, I do not have a simple way to find the area of each of my figures.  So, I have to find the fifteen areas using any methods I can.  Some are harder than others, but eventually I have all the areas.  I immediately notice a pattern.  Take the examples with three points along the border.  Each time I increase the number of points in the middle, the area increases by one unit.  This is consistent no matter how many points are along my border.  I realize that I must also test for patterns when I keep the number in the middle constant and increase the number of points along the border.  I do this and find another pattern.  As I increase the number along the border, keeping the number inside the same, the area increases by 0.5 units.  I immediately begin searching for a formula.  It does not take me long to realize it was no coincidence I begin constructing figures with at least three points along the border.  I realize I must quantify any of my findings by saying that I have to have a figure with at least three points along the border.  Given this, I realize the smallest area possible is 0.5 square units.  In my formula I see the need for 0.5 as a constant.  From here, my knowledge is insufficient to thoroughly explain how I got from this point to the formula.  Basically, I came up with a formula and tested it.  If it failed to work, I asked myself why and "how wrong" is it?  I began manipulating my original formula until I came up with a formula that works:

Area = 
[image: image3.wmf], where n is the number of points along the border and I is the number of points inside my figure.  Another version of this formula that may provide even more efficiency is:

Area = 
[image: image4.wmf].  

I have not proven this formula, but I feel confident that it holds for any figure.  I was careful to create as many simply shapes (squares, triangles, rectangles) as well as complicated figures that do not breakdown easily into one of the three simple shapes.  The creativity in my examples give a greater sense of security in my formula. 
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