We obtained the general formula for lump sum using the total from the year before to calculate the principal and interest for the next year.  This process works fine, but is too difficult to use when the number of years is large.  So we looked for a way to obtain a simplified formula.  We looked for the commonality and recognized the repeated appearance of (1+rate) after factoring.   Once we found this pattern, we used it to find a simplified formula.

Andrew Wiles' mathematics showed us that we cannot always solve a problem by checking all the cases. For Fermat's Last Theorem, it was impossible for a computer to do so because it could not check infinitely many positive whole numbers in the equation. Instead of checking all the cases to show there were no solutions, Andrew Wiles found a different way to solve the problem by shifting his viewpoint and explaining what would go wrong if there was a solution. 

A similar methodology occurred in the derivation of the periodic payment formula - we looked at the future value of each payment. Even though we found a pattern, it was impossible to use for long time periods since there were as many terms as compounding periods. So next we stepped back, shifted our view of it by transforming it by a common piece and then we combined the shifted equation with the original. The overlap cancelled to give us a general formula that was easy to use and only had a couple of terms. 

Specifically, combining the shifted equation with the original was similar to Andrew Wiles explaining what would go wrong if there was a solution, since each involved looking at a change in view and organization that eventually simplified an impossible problem and made it possible to solve.

