TURTLE and EXTEND for the TI-83+

Programmed by Josh Barlow

jkarlbarlow@hotmail.com

Introduction:

These programs were written for a geometry class I was teaching.  I needed a way for the students to be able to visualize what it looked like to construct self-similar shapes (fractals).  There are programs available which will draw specific sets of fractals (Mendelbrot Sets, Ferns, etc.), but the difference is that these programs allow students to draw there own simple path and have the calculator increase the complexity of the path by replacing individual straight segments with the path as a whole.  This will be much clearer later on when you are able to see the pictures.  I originally wrote this program for the TI-89 and as I became more familiar with the 83+, I rewrote it so that the students could have it on that platform.  All programming is in TI Basic so students can examine the code (full code is included in this document) and see how it is working.  

Program Specifics:

TURTLE
The TURTLE program is the main program.  Some may note that this is similar to other programs found on computers in which you can control a “turtle” and have him walk a path by providing directions.  This is exactly what you will do with this “turtle.”  The “turtle” will only accept 3 distinct directions.  These include:

L
This command changes the direction in which the “turtle” travels by turning him to the left by a set number of degrees.

F
This command makes the “turtle” walk 1 unit in the direction he is facing.

R
This command changes the direction in which the “turtle” travels by turning him to the right by a set number of degrees.

These commands will be given to the “turtle” as a string of letters.  For example, if the “turtle” turns 90º each time then we could tell him 

FLFLFLF

and he would walk a square.  (The turtle is initially facing right on the screen.)

Running the program:

When you run the TURTLE program you will be asked for 3 things.  

1)
The directions for the “turtle”

2)
The number of degrees by which you want him to turn each time.

3)
The scale of the path.  This is basically how far he will walk for each F.

You may provide directions in two ways.  You may use a set of directions that has been previously saved to Str1, or you may enter a new set.  Using Str1 is included because of the extend program and will be explained later. 

After you have decided which set of instructions to use, you need to determine which angle you want to use.  This may take some figuring because only 1 angle may be used.  So if you need to be able to turn the “turtle” by 60º and 90º you may choose 30º as your angle and the enter ‘RR’ for 60º and ‘RRR’ for 90º.  Knowing this before you enter your directions will be helpful.

Lastly you will be asked for the scale of the path.  This is especially useful after you have used the EXTEND program since the new string of directions will be long and you will need to shrink the whole thing to make it fit on the screen.

The following directions will draw one side of the first iteration of a Koch Snowflake.

PrgmTURTLE

1) USE Str1

2) ENTER NEW

?2

DIRECTIONS=FLFRRFLF

TURTLE ANGLE=60

SCALE=1

Try it and see what it looks like or look below at the pictures.

EXTEND

This program uses Str1 to make a new set of directions by replacing ‘F’ with Str1.  Str1 is automatically saved as the last set of commands you used in TURTLE.  So if you just ran TURTLE, EXTEND will use the same directions.  The new set of directions is saved back to Str1 and so when you run TURTLE again you will choose option 1 and save yourself from entering the directions.  

When you run the program the only thing you will be asked is LEVEL=.  The number you put in here will dictate how many times the program goes through and replaces each ‘F’ with Str1.  As an example we will assume we have stored 

FLFRF

to Str1.  If we run EXTEND and enter 

1

for LEVEL= the program will save

FLFRF L FLFRF R FLFRF

to Str1.  Or if we enter

2

the program will return

FLFRF L FLFRF R FLFRF L FLFRF L FLFRF R FLFRF R FLFRF L FLFRF R FLFRF

I have included spaces to show the original string in its new positions.  The program will obviously return the string without spaces.

Below are some screen shots from the programs.  The original string of commands was 

FLFRRFLF

With an angle of 

60º

The first picture is simply the path and the following pictures are from the output of the EXTEND program.  First LEVEL 1, the 2 and 3.
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The scale was changed to help each successive path to fit over the one preceding to show how the path grows in complexity.

Comments:

I hope you are able to use this program in your class as I have in mine.  I have used something similar on a computer in the math program Maple, but allowing each student time to set up there own original path was often prohibitive.  Having a copy for each student that they can play with and manipulate is helpful.  

A note about the EXTEND program:  The output string can be very long when you enter a LEVEL larger that 2.  You can do this but your calculator may be busy for minutes or it may run out of memory.

Please drop me an email if you are able to use the program in a class setting and let me know how it went.  Often different classes will come up with ways to improve that other classes have not thought of.

Josh Barlow

jkarlbarlow@hotmail.com

