Introduction to Contemporary Mathematics

Project 5

Bitmap and jpeg images on a computer are made up of little dots called pixels. In a black and
white image, these dots are stored as numbers ranging from 0 to 255 where 0 corresponds to
black and 255 corresponds to white. All of the numbers in-between are various shades of gray.
All these numbers are stored in a matrix. So a black & white image that is 480 x 480 pixels
requires a 480 x 480 matrix.

For example, consider the matrix

0 50 100 150 200 250
1000 200 100 200 100 200

A paint program would interpret this as the following (greatly enlarged) image.

For this project, you will be interpreting various matrices as images. That is, you will be given a

particular matrix and you will color a grid using various shadings to obtain some image. You will
have to estimate the various shades of gray using the matrix and image above as your guide.

1. Shade a grid for the matrix

200 200 200 200 200 0 0 0 200 200 200 200
200 200 200 200 200 200 0 200 200 200 200 200
200 200 200 200 200 200 0 200 200 200 200 200
200 200 200 200 200 200 0 200 200 200 200 200
200 200 200 200 200 200 0 200 200 200 200 200
200 200 200 200 2000 0 0 0 200 200 200 200
200 200 200 200 0 100 0 100 0 200 200 200
200 200 200 0 100 100 0 100 100 0 200 200
2000 200 200 0 100 100 0 100 100 0 200 200
200 200 200 0 100 100 100 100 100 0 200 200
200 200 200 200 0 100 100 100 0 200 200 200
200 200 200 200 200 0 ] 0 200 200 200 200




2. You will now explore the effects of subtraction on the above matrix. Let
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Shade the grid for the new matrix A-D. That is, subtract the matrix D from the matrix A

and then shade a grid for this new matrix. Explain, in words, the effect that this

operation had on the image.
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and shade the grid. What effect did this operation have on the image?
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Your next grid will end up being 6 x 6. To obtain the matrix you will do the following:

A. Compute the 6 x 12 matrix MD.

above, by N on the right).

B. Compute the 6 x6 matrix (MD)N (so you will multiply your answer from



C. Now multiply your 6 x 6 matrix (MD)N by the scalar . Shade the grid. What
effect did this have on the image?




