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Abstract

Numerical Differentiation Using Interpolation is the topic of this graduation project. The purpose of this study is to create a way to estimate derivatives of
functions even if they are not analytically definable or if there is only tabular data available. It begins with methods that rely on interpolation including methods
relying on Lagrange interpolation and develops the first and second derivative estimates using both linear and quadratic interpolation. Error analysis is
conducted so as to determine how accurate each method produces an estimate of a derivative with the findings demonstrating that generally speaking, the

results of higher-order interpolation yield the most accurate estimates of the derivative being considered.

The project continues on to investigate the use of finite difference methods, such as Newton's forward and backward difference formulas, Stirling's central
difference method, Bessel's and dividers for unequally spaced data. Both numerical examples are provided to compare the techniques and how accurate they
are. The results illustrate that central difference methods and other methods that use higher-order interpolants provide the best approximation to a derivative
with the lowest possible amount of error. Therefore, these methods are an excellent choice for scientific and engineering applications that require the use of

numerical data to calculate derivatives.
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