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Assignment: Relatively Prime Pythagorean Triplets

A triplet (a, b, c) of integers such that 0 < a < b < c is called a pythagorean triplet if a2 + b2 = c2. It is called
a relatively prime pythagorean triplet if the three numbers are relatively prime to each other.

Some examples of pythagorean triplets are: (3, 4, 5), (6, 8, 10), (5, 12, 13), (15, 36, 39). Of these only (3, 4, 5) and
(5, 12, 13) are relatively prime pythagorean triplets. Our main interest is in generating all the relatively prime
pythagorean triplets that are possible within the constraints of the computer. Further we would like to generate
a list of such triplets in increasing order.

The increasing order on triplets of numbers is defined by the lexicographic ordering on triplets of numbers
based on the usual < relation on numbers. More precisely this lexicographic ordering (denoted by <3) is defined
as follows. (a1, b1, c1) <3 (a2, b2, c2) provided one of the following conditions holds.

• a1 < a2

• a1 = a2 and b1 < b2

• a1 = a2 and b1 = b2 and c1 < c2

Use the method of step-wise refinement to design a technically complete algorithm which generates all the
possible relatively prime pythagorean triplets in increasing order. Translate this algorithm into an SML
program which generates the list of all the possible pythagorean triplets within the constraints of the computer
being used.

Note:

1. Email the assignment from your CSC account to your lab instructor. Do not send mails from outside
accounts such as Yahoo and Gmail.

2. You need to think of the most efficient way of implementing the various functions given in the signature
so that the function results satisfy their definitions and properties.

3. Since the evaluator is going to look at your source code before evaluating it, you must explain your
algorithms in the form of ML comments, so that the evaluator can understand what you have implemented.

4. Do not add any more decorations or functions or user-interfaces in order to impress the evaluator of the
program. Nobody is going to be impressed by it.

5. There is a serious penalty for copying. If it is felt that there is too much similarity in the code between any
two persons, then both are going to be penalized equally. So please set permissions on your directories,
so that others cannot copy your programs.


