Fractal Lab






Name:

They're everywhere, those bright, weird, beautiful shapes called fractals. But what are they, really?


Fractals are geometric figures, just like rectangles, circles and squares, but fractals have special properties that those figures do not have. One of these properties is called self-similarity. This lab will allow you to explore some of the important features of fractals and why they are a hot topic in modern mathematics.

Use the following internet site to answer the following.

http://math.rice.edu/~lanius/fractals/self.html
1.
How are figures self-similar?
2.
Describe how the Sierpinski Triangle illustrates the idea of self-similarity.

3.
Click on the Sierpinski animated self-similarity link.  Read and then click on 
the Zoom In option.  What do you observe? 

4.
Return to the original page using the Back to Self-Similarity link.  Scroll 
down to the bottom of the page and answer questions 1-3.


QUESTION 1:


QUESTION 2:


QUESTION 3:

5.
You will construct four stages of the Sierpinski Triangle.  Use the website as 
a reference if you need to.

The construction involves connecting the midpoints on the sides as shown, 
keeping only the three corner subtriangles formed.  The process is then 
repeated on the newly formed corner subtriangles through a second, third 
and fourth stage.  Remember, at every stage, each remaining triangle is 
transformed into three new triangle with sides half as long.  Three times as 
many triangles appear at each successive stage.  Count dots carefully.  Every 
vertex of every subtriangle at each of the first four stages is on a dot on 
the grid paper.  The resulting figure should contain 81 small triangles, shade 
in these triangles.
6.
What would remain of the original large triangle after four iterations if the 
algorithm were changed to keeping only the inner triangle?

7.
When repeated over and over, this construction generates another fractal.


Connect the trisection points on the sides as shown, keeping only the six 
border triangles.  Repeat this process through a second iteration using 
exactly the same procedure in each of the six border subtriangles shown in 
the first stage.  Count dots carefully.  Each vertex of each of the 36 
congruent subtriangles that emerge at the second stage are on the dots of 
the grid paper.  Shade these triangles.

8.
Image repeating the process over and over.  At each stage, each triangle is transformed into six new triangles with sides one-third as long.  Describe what you would see of the original triangle if the process were continued without end.
PART 2.

This part of the activity is designed to illustrate the relationship between The Chaos Game (as in chaos theory) and the Sierpinski Triangle.
To play the Chaos Game access the following website:

http://math.bu.edu/DYSYS/applets/chaos-game.html
Procedure:
1.
Click on HOW TO PLAY THE GAME and read carefully.


Pay particular attention to the portion of the directions entitled THE 
ALGORITHM.  You will be required to describe the algorithm you devised at 
each level of the game.
2.
Play The Chaos Game at least four times at the novice level.  Record your 
score for four games below.  Describe the strategy that you used to 
minimize your score.  If you did not devise a strategy, play it again!

Novice Level Scores
Game 1

     Game 2

Game 3

Game 4

Strategy:

3.
Play the game at least four times at the MEDIUM level.  Record your best 
four scores below and describe the strategy.

Medium Level Scores
Four best scores:
1st

2nd:

3rd:

4th:

Strategy:

4.
Did your strategy change from the novice level?  If so, describe.
5.
Now play the game at the hard and/or master level.  Record your top 
scores and strategy below.

Top Scores:

Strategy:

6.
Explore other versions of the game by clicking on the 2 or 3 at the top 
left corner of the game screen.

Describe the strategies.

Bonus:  Create a fractal on the grid below.  It must have the property of self-similarity.
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