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Abstract

We have continued with our previous research on “The Fantastic Number,” which
suggests that the triangular numbers whose lengths are square numbers are also the
square numbers. After processing “The Fantastic Number," we applied the Pell equation
and matrix theory to transform the polygon number into a square number. The problems
can be solved through two different transformation processes: one by matrix theory, and
the other by factorization.

When solving it by matrix theory, we focus our attention on the matrix method and
analyze the data in detail. So far, we have devised two solutions in the research. First,
we relax the restriction on the initial root of the auxiliary equation; in other words, we
narrow the recursive coefficients. Second, by applying stretching hyperbola we retrieve
the missing roots acquired via the matrix theory. Furthermore, we try to find a
systematic method to check whether we can find all solutions without missing some
terms.

When solving it by factorization, we find the result has a close relationship with

Chebyshev polynomial.
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