Elliptic functions as Trigonometry

Wednesday, August 26, 2020 7:33 AM
Notes take from the lectures by professor William Schwalm
Start by considering an ellipse, there are two ways to look at it.
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If one puts P on the x axis
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If one puts P on the y axis
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One can define a parameter that requlates the shape of the ellipse
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Jacobi elliptic functions

For trig functions
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So that
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If one deals with a single ellipse, so that k is fixed, one can simplify the notation
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For ellipses one define an extra trigonometric

What (s u ?
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Summary so far
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Define u in such a way that
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Geometrical identities
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Or by replacing sn with cn
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Devivatives of the elliptic functions
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We can find another differential relation by differentiating
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By differentiating one of the Jacobi elliptic functions one gets a product of the

other two.



Tangent type functions

In modern notation
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The ratio of two functions is indicated by the first letter of the numerator together
with the first letter of the denominator.

The inverse of a function is indicated by reversing the letters.

Elliptic functions can be used to solve non linear differential equations

There are 12 elliptic functions
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All of these functions satisfy a specific non linear differential equation.
For example
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Non linear polynomial differential equation.
The general form of these equations for any of these functions are
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For example the equation for cn will be
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Second order differential equations

The first order differential equations can be rewritten as second order equations
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