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Every first-year calculus student learns that the derivative of )sin(x is 

)cos(x and the derivative of )cos(x is )sin(x .  And from this a student 

might notice that the second derivative of )sin(x is )sin(x and similarly so 

for cosine.  In fact, )sin(x and )cos(x  are solutions of the differential 

equation )()()2( xfxf  .  In this project, we begin by considering the 

differential equation )()()( xfxf n   for a fixed n.  We use the so-called 

power series method to identify n solutions to this differential equation.  

These functions are called the n-trigonometric functions (thus, )sin(x  and 

)cos(x are 2-trigonometric functions).  In this project we study geometric 

and analytic properties of the n-trigonometric functions. 
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