CS0 Introduction to Computation and Media

Final Exam

Spring 2011
This is a closed-book closed-note programming exam.  You should develop each program in JES.  You are not allowed to load any pre-existing programs.  You may, however, freely access JES documentation available through the JES toolbar.  

You should upload your programs in a single file called finalexam.py to your wiki page.  You will also be required to create and upload a word file and some images.

1. As you know, color values typically range from 0 to 255.  The reason for this range is that 256 different values can be stored in 8 bits.  In earlier days of graphics, images were offered stored with fewer bits per color in order to save space.  In this problem, we ask you to develop a program that converts an image to use only two color values, 0 or 255.  In other words for each pixel in the input image and for each color channel (red, green, blue), if the current value is z<128 the corresponding color in the output image will be 0.  Similarly, if the current value is z>=128, the color in the output will be 255.   Run the program on an image of your choice.

2. One problem with the approach described above is that gray-scale images are always converted to all white or all black images.  To see this, write a short program that creates two images, both 250 by 250.  One should all color values set to 127 and the other to 127.  Run your program from part 1 on both images.  The resulting images should be all black, in the first case, and all white in the second.  
3. A typical approach to reducing the error display in problem 2 is by dithering, a technique first used to introduce gray scale to images printed with black ink on white paper.  Originally dithering techniques added some random noise to color values before the conversion.   Researchers discovered, however, that pseudo-random noise worked better.  For pixel at location x,y add the following to the color then apply the conversion algorithm in part 1 to the result. Run the program on the images used in 1 and produced in 2.
	
	x even
	x odd

	y even
	64
	-32

	y odd
	-64
	32


