Royal St. George’s College

 Computer and Information Science
ICS3M Final Examination

Instructor: C. D’Arcy
Monday June 1, 2009 (8:30 a.m.)
/30
Duration: 3h; Length: 2 pages

Instructions to Students
· This exam counts for 30% of your final mark in this course. 

· Appropriate coding style and documentation are expected. 

· Attach all source files (only) to an email to handin at the end of the exam with the Subject: Orbits, so that I can run your Platform.
Part A. 10 Marks. Platform Properties
[image: image4.jpg]


View the animation at,
http://darcy.rsgc.on.ca/ACES/ICS3M/Exams/2009.html
You’ll notice that as the mouse moves, the frame title of the window is updated to reflect some of the active properties of the platform. First, both the screen coordinates and the corresponding coordinates of the virtual Argand Plane are identified. Second, the maximum number of iterations that are used are reported. Finally, whether the Orbits feature of the platform (Part B of this exam) is on or off. Pressing the letter o on the keyboard toggles this feature.
1. (4 Marks) After thinking about how and where to design this enhancement, you are to explain your design decisions in javadoc format at the top of your Platform Class, including which classes and methods actually perform the various parts so I know where to look.

2. (6 Marks) Implement your design decisions outlines in Step 1 so that your Platform functions as in the video, and fully javadoc your code. When the applications launches, the orbits should be on. 
Part B. 20 Marks. Orbits.

You are fully aware that the concept of orbits is at the heart of the definition of the Mandelbrot Set. You know the points, c that define the M-Set are points for which their sequence of orbits defined by 
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, either because they spiral inward or they remained trapped in a fixed sequence. As the video suggests, you are asked to display the first 50 iterations of each sequence as a series of connected line segments that are updated as the mouse moves. In the next paragraph I suggest how this can be achieved, while trying to find a balance between generalities and specifics as my students prefer.
When the mouse moves, and the orbits feature is active, a method could be called that will generate and return an ArrayList of 50 points that form the sequence to be displayed. To display them, you use the Graphics2D class’s drawLine(c1,r1,c2,r2) method as you’ve already done in the paintComponent() method to draw single pixel (a line with one point), connecting them as you iterate through the list. This should be clear.
What is evident to some of you now, and will be to the others when you start the implementation, is that before the next sequence is drawn, the last one, if there is one, must be erased. Erase a connected sequence of lines segments is easier than you might think; you just draw it again! What? That’s right, you simply draw it again. The magic that results in the drawing/erasing of a line sequence, are a pair of statements that you include in the Content method you call when the mouse moves, to render your orbits. Something like,
  private void drawOrbits(int col, int row) {
    Graphics g2 = (Graphics2D) getGraphics();
    g2.setXORMode(Color.WHITE);
    // your orbit line drawing brilliance goes here...
  }
3. (5 Marks) As you did in Part A, after thinking about how and where to design this enhancement, you are to explain your design decisions in javadoc format at the top of your Platform Class, including which classes and methods actually perform the various parts so I know where to look.

4. (15 Marks) Implement your design decisions outlines in Step 3 so that your Platform project functions as in the video, and fully javadoc your code. Again, when the applications launches, the orbits should be on. 

Note, this exam will be trivial to some, extremely challenging to others. For the latter group, a committed effort to Steps 1 and 3, together with a fair attempt at Parts 2 and 4, should earn you a pass.


Finally, to those students who have reached the end of the RSGC line of computer science, you can’t possibly know now how far you’ve come in three short years and far your current skills will take you.
You’ll be amazed.
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