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Mathematicians have been known to use logic and intuition to prove mathematical concepts. In modern day mathematics,

applications have widely expanded into modern technology. The need for more efficient ways to solve such complex

problems mathematically has come into question, but recently we’ve gotten an answer. Proof assistant software has been

developed to help mathematicians verify their proofs utilizing an Integrated Development Environment. This investigation

focuses on the use of computation, and seeks for two main conclusions: a new way of generalizing Pythagorean Triples

using Pascal’s Triangle, and the use of these Triples in data trees. Pascal’s Triangle is known for its use in many

mathematical problems. This investigation rewrites the base of the Triangle, the binomial coefficient formula, to choose the

second term in each row of Triangle, re-defining the first coefficient as the 0th term. This new formula has the properties of

finding any nth number in the triangular series and is plugged in a formula that derives Pythagorean Triples using terms in

the Triangular Series. Finally it is proved in the Pythagorean Theorem, proving it works for all Z+. A program written in C++

was developed to explain these findings, along with a proof for the sum of n-integers, to show the usefulness of

computational methods in mathematics. While analyzing data, it was found that the Triples were the same as the one’s in the

“top branch” of Berggren’s tree of primitive Pythagorean Triples. This leads to the possibility of a future investigation that

uses a Pythagorean Triple data tree, and rewrites the “top branch” in terms of these results. This has applications in

algorithms that can be used to sort data in a way that makes it efficiently searchable.
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