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Description:  My final project is an activity where students will create two fractals on Geometers Sketchpad and explore their properties. 
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Even More Fun with Fractals!!!

Creating the Sierpinski Triangle 

I. You will create the Sierpinski Triangle at various stages of iteration.  To do this you will perform many familiar constructions on Sketchpad and you will do one new operation, Iterate.  Pay careful attention to the directions on this sheet and answer each question fully.

1. Open Geometers Sketchpad and open a new sketch.

2. Construct triangle ABC.

3. Construct the midpoints of triangle ABC so that D is the midpoint of 
[image: image1.wmf]AC

, E is the midpoint of 
[image: image2.wmf]AB

and  F is the midpoint of 
[image: image3.wmf]BC

.  Construct the midpoint triangle DEF.

4. Now you need to construct the interiors of triangle AED, EBF, and DFC.  (Hint:  Select points A, E, and D for the first interior. )

5. All right, now you are ready to iterate this pattern and create the Sierpinski Triangle.  But you do not want to waste time trying this if you made a mistake in steps 1 – 4.  Call over your teacher and say, “Am I good to go Big Dog?”  If your teacher says, “Right on!”, then continue on to step 6.

6. Select points A, B, and C and then select iterate from the transform menu.  You are going to tell the computer to repeat this entire triangle as a pattern on each of the three smaller triangles whose interiors you filled in.  

7. Select point A telling the computer that you are sending point A to itself.  You need to click on point A on the triangle.  Then select point E saying that you are sending point B to E.  Finally select point D sending C to D.  If you look at the Iterate box you will see this mapping indicated.  Are we done with creating the pattern?  Why or why not?

________________________________________________________________________________________

________________________________________________________________________________________ 

8. You still need to do two more mappings.  From the iterate box select the structure menu and add a new map.  For Map #2 you need to send points A, B, and C to three more points.  Warning:  Cover up step 9 with your hand and do not look at it until you have answered the following question. Which points do you think you need to send A, B, and C to next? _______________ 

9. Select point E, then point B, and then point F.  

10.  From the iterate box select the structure menu and add a new map again.  Now select points D, F and C.  

11. From the Display menu in the Iterate box, select Final Iteration Only.  Now click on the Iterate button and see your fourth stage iteration of the Sierpinski Triangle!!  Does this look right? _______  This actually is not the correct image.  To have the correct image you must hide each of the three original triangle interiors that you made in step 4.  Once you’ve done this, call over your teacher and see if you receive the high – five for making your Sierpinski Triangle correctly.

II. Analyzing the Sierpinski Triangle 

1.  You are looking at the fourth stage in the creation of the actual Sierpinski Triangle.  You can change the stage of the fractal by using the + or – key on the keyboard.  Select the entire Sierpinski image and then press the minus key and see what happens.  Now press the plus key.  Go as far with the minus key as you can.  What stage are you at? _______  Why do you think you can not go any lower than this stage? 

_____________________________________________________________________________________

_____________________________________________________________________________________

2. Assume the initial image (stage 0 ) was triangle ABC filled in solid.  Also assume the initial image was entirely filled in (shaded) and its area was 1 unit.  Fill in the table below using the + or – keys to change the stages.  

	Stage
	0
	1
	2
	3
	4
	5
	17
	N

	The # of shaded Triangles
	1
	3
	   9
	
	
	
	
	

	The area of shade
	1
	3/4
	  9/16
	
	
	
	
	


3.  Describe the actual Sierpinski Triangle _____________________________________________________

_______________________________________________________________________________________

4.  How many triangles has the actual Sierpinski Triangle and how do you know? ( Use the information that you filled into the table to support your answer.) 








_____________________________________________

_______________________________________________________________________________________

5.  What area does the actual Sierpinski Triangle have and how do you know?












_____________________

_______________________________________________________________________________________
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