EXECUTIVE SUMMARY:

In the study of mathematics, we explore esoteric problems that seemingly have little practical value or use.  Through the centuries an application for the problem is then discovered.  Consider Ada Lovelace’s being credited with the discovery of binary arithmetic during the middle of the 19th century, and its significant application in the building of computers in the middle of the 20th century.

     Our problem was to explore the existence of patterns in sums equal length integers with unique digits.  What special patterns can be found among the valid addition expression of the form A+B=C, such that each digit from one (1) to nine (9) is used exactly once in A, B, or C?

An example of such a problem is: 
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     We first found a few sums using trial and error methods.  We quickly learned how to generate others by taking advantage of the commutative property of addition.  It was decided that a computer program would be more efficient in finding such numbers.  We first created a program using C.  The results produced erroneous data, but it also yielded good information.  The data gave us insight on how we should improve the program. A new C program was written along with three Pascal programs.


The Pascal programs allowed us to extend the project to base 13 and base 16.

By examining the data we discovered that the sum of our special addends yielded an answer where the digits always added up to 18.  For base 13, the digits added to either 33 or 39.  For the hexadecimal base, the digits’ sum was constant at 60.


These documented patterns are just a few of the patterns that exist among the results given.  There may be more waiting to be found.   The experiment was conducted in a very efficient manner as the experimenters quickly found certain characteristics of all sums, making it easier to find more valid expressions.  The hypothesis states that there will be patterns that exist among the various sums.  There are in fact many patterns that exist among the various sums and there are many more that have yet to be discovered.

     The pattern that remains to be resolved is why does the total of the numbers in the sum always add up to a constant in every valid problem.
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