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The Function Theory of A Pendulum Motion

Student : Bo-Renn Gong Advisor : Jong-Eao Lee
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Abstract

We study the motions of a pendulum. An ideal pendulum motion u(t) is

energy-conservative, so the traces of the motions of its mathematic model

u(t) £8inu(t) = 0.4(0) = 0
are uniquely determined by the-initial total energys,-and, consequently, all solutions
are able to be analyzed and solved by:the-conservation law of energys. There are three
kinds of solutions characterized by the initial ‘total energys, namely the periodic
solutions (in time), the seperatrices, and the wavetrains.

In part I, from the conservation laws, we transferred the nonlinear ODE problem
into the so-called inverse problem (in an integral form), and then expressed the
solutions u(t) in terms of classical elliptic functions. Notice that those integrals for
the inverse problem have multi-valued integrands, and it is impossible to do
numerical computations for quantities such as periods of periodic solution, etc..

In part Il, we developed integral techniques on the Riemann surfaces of genus N

to carry out the numerical computations for those integrals. Some examples are given.
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