Morphing in Sketchpad

In this activity, we're going to turn an ordinary polygon into a circle. Doesn't sound very interesting when it's described like that, but what we're really going to do is "morph" a polygon onto a circle, which means create an image that at one point is a polygon, then becomes a circle. 

	To start, draw a polygon. You can do this by putting a series of points on the screen, selecting them all, and choosing "Construct Polygon Interior" from the Construct menu. Turn your polygon a pleasant color. (You don't need the segments connecting the points.) Now use the circle tool to draw a circle whose center is somewhere in the polygon. Make sure the shading of your polygon isn't 100% - if it is, you won't be able to see the center of the circle.
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	What we want to do is create a "mapping" that takes each point on the polygon to a point on the circle. So we will pick a point on the polygon and find the corresponding point on the circle. Each point on the polygon has to "go" to a point on the circle. 

Select the polygon interior and from the Construct menu, choose "Construct Point on Object". What you'll get is a point on the edge of the polygon that you can move around, but it will always stick to the edge of the polygon. Construct a ray whose endpoint is the center of the circle and which goes through the point on the polygon (the one we just constructed). Click on the intersection of the ray and circle. This point is the "image" of the point on the polygon when we "morph". 

Move the point on your polygon and make sure that the ray moves appropriately, as does the corresponding point on the circle. 
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	When we say "go!" to our point, we want it to run to its corresponding point on the circle. The path it is going to follow is a segment from itself to its image on the circle. So construct a segment between those two points, and hide the ray. Select the new segment, and under the Construct menu choose "Point on Object". 
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	This point can move between the polygon and the circle. We'd like to have the position of this point for EVERY point on the polygon and their corresponding points on the circle. So select this new point and select the point on the polygon. Under the Construct menu, choose "Locus". You should have a blob-shaped line that's between the polygon and the circle. I've colored mine blue. 
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	Select the point on the segment and drag it onto the polygon. Ooooohhhheee! Now drag the point out to the circle. Whhoooo doggies! 

Wouldn't it be really cool to animate that? Of course it would :-) Select the segment and the point on the segment and from the Edit menu, choose Action Button and go over and select Animation... Say "Animate", and then double click your button. 
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For what polygons is there a one-to-one relationship between points on the polygon and points on the circle? 

Tessellations
	Construct a parallelogram, using Parallel Line in the Construct menu.
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	Construct a random shape on the left side of the parallelogram.
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	Select D and then C, and Mark Vector "D->C" in the Transform menu. Then select all of the random shape and Translate it By Marked Vector using the Transform menu. (Vector is the name for a segment with a given length and a given direction.)
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	Construct a 2nd random shape on the top of the parallelogram.
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	Mark D to A as a vector, and translate the 2nd random shape.
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	Select the vertices of your polygon in consecutive order and Construct Polygon Interior
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	Translate the whole polygon (vertices, sides and interior) by a vector DC and then by a vector DA to create a tessellation. Use different colors for adjacent polygons. Drag any point to change your tessellation.
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