Using GSP version 4 to create fractals from points.

In GSP version 4, the iteration tool in the Transform Menu has been greatly improved.  Now it is possible to create fractal images using points rather than segments.  

Using points instead of segments as the base or level zero for a fractal comes from Hans Lauwerier's book Fractals Endlessly Repeated Geometrical Figures,

Princeton Science Library, 1991.  On page 78, he gives the following definition of a fractal:  "... fractals can be defined as point-sets that are invariant under a semi-group of contractions." 

Since GSP version 4 creates points of a much smaller size, it is now possible to

create a tool that iterates on a set of points rather than on segments.

 A quick example is the Koch curve.  [There are also tools for the Sierpinski Triangle and the Ice Crystal Fractal in the gsp files with this note.]

This explanation is based on the script generated by GSP when the Koch fractal points Tool is created.

1)  Start with two points, A and B, in a sketch.  We will assume that point A is to 

     the left of point B. 

2)  Mark point A as a center from the Transform Menu.

3)  After clicking on the arrow tool, click on point A to deselect it.

4) Click on point B to select it.

5) Select the option dilation from the Transform Menu.

6) In the dialog box that pops up, change the denominator value to 3.

    This will dilate point B towards A in the ratio of 1/3.

7)  With the arrow tool, again click on the newly created dilated point - which we 

      will call point C -  to deselect it.

8) Again, click on point B to select it.

9) Again, select the option dilation from the Transform Menu.

10) Now in the dialog box that pops up, change the numerator value to 2, 

      leaving the denominator value as 3.  This will dilate point B towards A 

      in the ratio of 2/3.  We will call this fourth point in our sketch point D.

11) Point D should still be selected (if not, click on it with the selection arrow).

      Mark point D as a center from the Transform Menu.

12) Click on point D to deselect it. 

13) Click on point C to select it and then select the option rotate from the

      Transform Menu.

14) In the pop-up dialog box, change the degrees to -60  to rotate point C

      about point D to create the fifth and final point in the Koch Fractal motif.

      We will call this point E.

15)  Click on point E to deselect it.

At this point, your sketch should look like the following, without labels on your points:
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16) We are now ready to create our fractal iteration.  Click on the two points 

      that began our sketch - points A and B. 

17) From the Transform Menu, select the option iterate.

18) For the First Image boxes, in your sketch, click on point A to send it to itself, 

      and then click on point C to send point B to point C.  A set of small points

      should be piled up between points A and C.

19) Now click on the Structure button and select the option Add New Map.

      The First Image box  label will change to Map #1  and a Map #2 set of

       boxes will appear.

20) You are now ready to create the second of the four maps that are needed for

       the Koch Curve.  You want to send the set of points to fill the section

       between points C and E.  So you click on point C for the box following the

       Pre-Image after A  and then click on point E for the box following the

       Pre-Image after B.

21) To create the third map, click on the Structure button and select the option 

       Add New Map.  A Map #3 set of boxes will appear.  You now want to send 

       the set of points to fill the section between points E and D.  So you click on 

       point E for the box following the Pre-Image after A  and then click on point 

       D for the box following the Pre-Image after B.

22) To add the final map, click on the Structure button and select the option 

       Add New Map.  A Map #4 set of boxes will appear.  You now want to send 

       the set of points to fill the section between points D and B.  So you click on 

       point D for the box following the Pre-Image after A  and then click on point 

       B for the box following the Pre-Image after B.

23) Now click on the iterate button in the dialog box.  

24) With the entire drawing still selected, from the toolbar, select the custom tool 

      option - the last button at the bottom of the bar. Select the option Create 

      New Tool and in the pop-up dialog box, name your tool - perhaps the name

      Koch Fractal would be appropriate - and click the OK button.

25) The Custom tool bar now has an additional option - your new tool.  When

       you select this tool and move to the sketch, you can click and drag to create

       a Koch Fractal.  When the Fractal is selected, by using the -  and + keys on

       the keyboard, you can change the number of iterations.  As you lower the 

       number of iterations, eventually squares will appear that change to points

       when the fractal is deselected.  The five points of the original motif will be

       clearly visible

