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Mathematics
Calculating the zeros of a function is an important problem, and is not a trivial one in most situations.  For example, Bessel’s function is defined as an infinite sum, which requires more care in determining accurate approximations of its zeros.  In this project, several approximation methods are applied to one particular type of Bessel’s function, Bessel’s function of the first kind of order zero. This function has infinitely many zeros, and we are concentrating on calculating the first 20. The bisection algorithm, Newton’s method, and quasi-Newton’s method are compared based on efficiency and accuracy.  This particular Bessel’s function was selected as the subject of the project due to its usefulness in many engineering problems.  The zeros of the function are especially valuable in applications.  One such application will be considered to demonstrate the validity of the approximations and gain a better understanding of how the approximations would be used in a real-life situation.

