CSE116A,B    Introduction to Computer Science II     Fall  2000

Project 3

Title: Algorithmic Beauty of Lindenmayer Patterns

Objective: To study

1. Algorithmic problem solving.

2. Recursion as problem solving tool.

3. Using stack in the place of recursion.

4. 2D and bracketed Lindenmayer Systems.

5. Fractals and graphic interpretation of strings.

Problem Description:

Study the Introduction to Lidenmayer Systems paper enclosed. A Lindenmayer System is defined by an axiom, set of production rules, and angle and number of iterations. Fractal and graphic interpretation involves a turtle or pen drawing the string that is generated. Among the symbols specified in the traditional interpretation of L-System, (F,f,+,-) we will consider only (F,+,-) to simplify our design. For the bracketed system we will consider only [ and ]. You will design and implement a graphical tool that will take as imput (i) axiom, (ii) set of one or more productions (iii) pen heading angle and (iv) levels or number of iterations for substitutions, and displays the graphical representation or the fractal representing the system specified.

Design and Implementation:

Step 1: Read thoroughly and understand the specification and working of a Lindenmayer system.

Step 2: List the input and outputs required. Write the processing in the form of an algorithm. Let it be modular with the sequnce of operations represented by a sequence of methods. You may start with an interface (Java interface) and then move onto implement this interface. 

Step 3: Implement a simple system with axiom: F+F+F+F and production F=F+F-FF+F+F-F works as expected. DO NOT include brackets[,].

Step 4: Try out more complicated  axioms and productions. You will observe the need for “scaling” the figure generated to fit your frame (drawing area). 

Step 5: Write a method to scale the data generated. Try out the various systems tested earlier.

This is version1: LSystem1.java

Step 6: Design the inclusion of brackets into the system built. This inclusion can be solved by using Stacks or by using recursion. Version 2 (Lsystem2.java) will solve it using Java API stacks and version 3 (Lsystem3.java) will solve the bracketed L-system using recursion.

Important Notes:


See http://www.cogs.susx.ac.uk/users/gabro/lsys/lsys.html for a good introduction to Lindenmayer systems.

See http://www.ee.uwa.edu.au/~braunl/lgrammar/java/ for a working framework.

Note that Applet coordinate system start with 0,0 at the left, top corner which is the mirror image of our normal coordinate system. You may have to take this into consideration when generating coordinates of the figure.

You will be using Math.cos(angle)  and Math.sin(angle) methods for generating the next point from the current point. You will have to provide the angle in radians. Use Math.toRadians method to convert degrees to radians.

Material to Submit:

1. Three source codes: Lsystem1.java, Lsystem2.java Lsystem3.java and that interface file if one is used.

2. A Technical Manual explaining the algorithm and data structures used.

3. A user’s manual explaining how to use the system.

4. README file giving the list of files in your submission.

Due Date: 12/6/2000 by midnight. 

