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Background 
 
Conceptually, a digital image (or pixmap) is a rectangular grid of colored dots known as pixels. 
The size of a pixmap is fixed and is indicated by the width and height of the grid. For example, 
a 16x10 pixmap has 16 columns and 10 rows. That is, a 16x10 pixmap contains 160 pixels, 
organized into 10 rows of 16 pixels each. 
 
Pixels can be specified using the RGB color model, in which a color is a combination of red, 
green, and blue. RGB triplets of the form <R, G, B> are used to describe RGB colors. Each of the 
component color values in an RGB triplet is an integer that ranges from 0 to a defined 
maximum color value (often 255). For example, UA crimson is <134, 0, 0>, white is <255, 255, 
255>, and black is <0, 0, 0>. 
 
The portable pixmap format (PPM) is a simple image file format that represents RGB color 
images. A PPM file includes a header section with metadata about the image and a data section 
with the RGB values for each pixel. The metadata in the header section is always encoded in 
ASCII, but the RGB values in the data section can be encoded in ASCII or in binary. We will 
only consider ASCII-encoded data for this assignment. 
 
A PPM header section has three lines: 
 

Pn 
wwww hhhh 
nnn 

 
The first line contains a magic number that specifies the encoding of the data section. The magic 
numbers for ASCII data is P3. The second line contains two integers --- the first specifies the 
width of the image in pixels (i.e., the number of columns) and the second specifies the height of 
the image in pixels (i.e., the number of rows). The third line contains an integer that specifies the 
maximum color value. We will use 255 for this assignment. 
 
A PPM data section has an arbitrary number of lines, and each line contains an arbitrary 
number of integers. Each integer specifies a component color value, and each group of three 
component color values specifies a pixel. 
 
Here is an example PPM image: 
 

P3 
3 2 
255 
255 0 0 
0 255 0 
0 0 255 
0 255 0 
0 0 255 
255 0 0 

 
The image is 3 pixels wide and 2 pixels high. The three integers on the first line of the data 
section specify the color red, the three integers on the second line specify the color green, the 
three integers on the third line specify the color blue, and so on. 
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A PPM data section uses row-major ordering, in which the rows are stored in sequence. That is, 
the first pixel in the data section represents the colored dot in the upper-left corner of the image, 
and the last pixel in the data section represents the colored dot in the lower-right corner. For 
example, consider the previous 3x2 pixmap. The pixels are listed in the following order: 
  

      
 
So, the image is displayed as: 
 

   
   

 
 
Assignment 
 
Write a Python program that generates a PPM file that represents the following image: 
 

  
 
Image specifications 
 
The image must be twice as wide as it is tall. Depending on the resolution of your display, you 
might want to try 400x200, 800x400, or 1280x640. FYI, the image above is 800x400. You must 
generate the indicated pattern, but you may substitute other colors for red, green, and blue. 

 
Program specifications 
 
Your program must contain at least two functions. The first function, generate_image, 
accepts (at least) two parameters, width and height, and prints the PPM file to standard 
output. The second function, main, reads the width and the height from the command line, 
checks whether the width is twice the height, and calls generate_image (if the check 
succeeds) or prints an error message (if the check fails). 


