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Abstract

Elliptic functions are meromorphic functions in the complex plane
with two periods that have a positive imaginary ratio. They have
three basic forms that come from inversions of elliptic integrals of
the first, second, and third kind. The inversions of elliptic integrals
of the first kind are known as Jacobi elliptic functions. These
functions, introduced by Mathematician Carl Jacobi, are directly
related to the Law of Quadratic Reciprocity and have analogies to
trigonometric functions. A general description of Jacobi elliptic
function will be given along with the derivation of how they are
found from the related elliptic integral. The discussion of these
functions will involve their application to Physics in the equation of
the pendulum. The elliptic integral of the first kind is used to solve
this equation for amplitudes larger than what the small angle
approximation can handle. In this case one period is real-valued
while the other is imaginary. The interpretation of this solution is
useful in many problems in classical mechanics.



Outline

I will begin by giving definitions of terms needed to describe elliptic
functions and integrals. These include meromorphic functions,
poles, and elliptic functions which satisfy

f (z + 2ω1) = f (z + 2ω2) = f (z)

I will then discuss the derivation of the Jacobi functions from the
elliptic integral of the first kind:

u =

∫ φ

0

dt√
1− k2sin2t

After I will introduce the differential equation problem of the
pendulum and describe how elliptic functions are used in the
solution.
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